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IlosicHuTeIBLHAS 3aMUCKA

Paboyas nmporpamma Kypca 1mo Xumun « TpyHbIe BOIIPOCH! OPraHMYECKON 1 HEOPraHUYeCKOn

XuMun» (mpoduib) Ha ypOBHE cpeaHero odbmiero oOpasoBanus it oOywarommuxcs 10-11-x

knaccoB AHO «Cpennsisi o0meo0pa3oBarenbHas IK0JIa C YrITyOJIeHHBIM H3Yy9eHHEM OTIEIbHBIX

npeameroB umenu M.I1. CeetnoBoi» pazpaboTaHa B COOTBETCTBUH C TPEOOBAHHSIMHU:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit
denepauuny;

npukaza MwunoOpHayku ot 17.05.2012 Ne 413 «OO6 yrBepxkaeHuu (enepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEJHEro o01Iero oopazoBaHus» (C
M3MEHEHUSIMU, BHECEHHBIMU ITpHKa3oM Munnpocsemienus ot 12.08.2022 Ne 732);
npukaza MunnpocsemieHus: ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu QenepaibHOM
00pa3zoBaTeIbHON MTPOrPaMMBI CPETHETO OOIIEro 00pa30BaHUsM»;

npukasza Munnpocsemenus ot 09.10.2024 Ne 704 «O BHeceHMHM W3MEHEHMH B
HEKOTOpble IpuKa3el MuHucTepcTBa mpocBemenus Poccuiickonn  ®Denepanuu,
Kacaromquecs: (enepanbHbIX 00pa30BaTENbHBIX MPOrpaMM HauyalbHOIO OOIIEro
00pa3zoBaHus1, OCHOBHOTO 00IIIeT0 00pa30BaHUs U CPEIHETO OOIIero oOpa3zoBaHUM,;
npukaza MunnpocBemennss ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsnka
OpraHM3allil M OCYILECTBICHUS 00pa3oBaTeNbHON JAEATEIbHOCTH IO OCHOBHBIM
0011e00pa3oBaTEIbHBIM MIpOrpaMMaM — 00pa30BaTEIbHBIM MPOTPaMMaM HadajdbHOTO
00111eT0, OCHOBHOTO OOIIEr0 U CPEeIHEro 00IIero 00pa3oBaHUs Y,

Konuenuuu npenoaBanus yaeOHOTO mpeaMeTa « XuMus»;

Konuernuu sxonoruueckoro oopazoBaHus B cucreMe oo1iero oopa3oBaHus;

CIT 2.4.3648-20 «CaHUTapHO-3MHJIEMHOJOTHYECKHE TPEOOBAHHWSA K OpraHU3alUsIM
BOCIIUTaHUS ¥ OOY4YeHHs, OTAbIXa U O3JOPOBJICHUS JETe U MOJIOACKUY,
YTBEPKJICHHBIX IOCTAHOBIIEHUEM IJIaBHOTO CaHUTapHOro Bpaya ot 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «['urmeHn4ecKkue HOPMATHUBBI U TPEOOBAHHSA K 0OECIICUCHUIO
0e30macHOCTH W (WJIM) OE3BPEIHOCTH JIA YejoBeKa (DAKTOPOB Cpelbl OOUTAHUS,
YTBEPKACHHBIX ITOCTAHOBJIEHUEM IJIABHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;
(benepanbHOl paboueil MporpaMMbl MO0 y4eOHOMY TpeaMeTy «XUMHUS» TPOUIHHOTO

YPOBHH.

Pabouass mporpamMMa OpHEHTHpOBaHa Ha II€JIeBble NPHOPUTETHI, CHOPMYIMPOBAHHBIE B

¢benepanbHOi pabouell mporpamme BOCIUTaHMA M B paboueil mporpamme BocnuTanuss AHO

«COI nmenu U.I1. CeTnoBo».



[Iporpamma kypca «TpyaHbple BONPOCHI OPraHUYECKOM M HEOPraHUYECKOM XUMHM)
npeaHasHaueHa i yyamuxcs 10-11 kimaccoB u paccuntana Ha 136 vacos (68 1 B 10 kiacce-2 u
B Henenmo 1 68 u B 11 kimacce- 2 u B Heneno). Kypce npeacraBieH B BUJIE IPAaKTUKyMa, KOTOPBIN
IIO3BOJIUT BOCIIOJIHUTDH MPOOEIbl B 3HAHUSIX yJalllMXCs [0 BOIPOCAM PELIEHUS 3aJaHUl pa3HbIX
THIIOB B OPraHUYECKOW M HEOPTraHUYECKOW XUMUMU.

Pemenue 3a1au 3aHMMAaeT B XUMUYECKOM 00pa30BaHUU BaKHOE MECTO, TaK KaK 3TO OJIUH
U3 TPUEMOB OOYYEHHs, MOCPEACTBOM KOTOpOro obecmeunBaercsi Ooyiee TryOOKOE M TOJHOE
YCBOEHHE y4e€OHOro MarepHasa no XUMHUU. YToObI HAYYUTbCS XUMHH, U3yYEHHE TEOPETUYECKOTO
MaTrepuanga J0JKHO COYETAaTbCsd C CHUCTEMAaTHYECKUM HCIOJIb30BAHMEM pEIIEHUs pa3IMYHBbIX
3a1a4. B mIKkonbHON mporpamMme CyIIECTBYET SMU30AMYECKOE BKIIOUEHHE pPacueTHBIX 3a7ad B
CTPYKTYpPY YpOKa, 4TO CHMKAeT IUIAKTHYECKYIO POJIb KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH, U
MOXKET NPUBECTH K MOBEPXHOCTHBIM MPEJCTABJICHUSAM Y y4alIMXCS O XUMH3ME IpPOIIECCOB B
npupoje, TexHuke. CO3HATEIbHOE H3YYEHHE OCHOB XHMHHM HEMBICIUMO 0€3 TNOHUMaHHS
KOJIMYECTBEHHOM CTOPOHBI XUMHUYECKUX MTPOLIECCOB.

Pemenue 3amau coneiicTByeT KOHKPETU3AlMK U YIPOUYSHHUIO 3HAHUM, pPa3BUBAET HABBIKU
CaMOCTOSITENIbHOM paboThl, CIYKUT 3aKPEIUICHUIO B MaMATH YYal[UXCS XMMHYECKUX 3aKOHOB,
TEOpUI U BAXKHEHIIMX NOHATUNA. BrINosHEeHUE 3a/1a4 pacIIMpsIET KPYro30p ydaluxcsi, H03BOJIIET
YCTaHaBJIMBATh CBS3M MEXY SIBICHUSAMH, MEKy IPUUMHON U CIEACTBUEM, PA3BUBACT YMEHUE
MBICJIUTh JIOTUYECKH, BOCIUTHIBAET BOJIIO K ITPEOJIOJIEHUIO TPYAHOCTEN. YMEHHUE peliaTh 3a4a4u,
SBJISIETCS. OJHUM M3 TIOKa3zaTejled YpPOBHS PAa3BUTHUS XMUMHYECKOTO MBINUICHUS Y4YalllUXCH,
rIIyOWHBI YCBOCHHUS UMH Y4€OHOTO MaTepHara.

OcHOBHBIM TpeOOBaHHWEM K COCTABIICHHUIO WM OTOOPY 3aJay SIBISETCS UX XUMHUYECKOE
coJiepkaHue, 4ETKOCTh (OPMYIMPOBKH U JIOCTYIIHOCTh YCIOBHUS 3aJayd, HCIOJb30BaHUE B
YCIIOBUHM 33J]a4M CBEACHUI PAKTUYECKOTO XapaKTepa.

CrpykTypa 3aHsATHS BKIOYaeT cheayroume Gopmbl paboThl: MPOBEPOUYHBIE U
CaMOCTOSITENIbHbIE PabOTHI B TECTOBOWM (hopMe, COCTaBIEHHE TECTOBBIX 3aJaHUN YYalIUMUCH,
COCTaBJICHUE AQJITOPUTMOB 3a/lay, COCTABJIICHME W 3allTa AaBTOPCKUX 3a7ad U LEMNOYeK
MpeBpaIeHUS.

['maBHBIM Ha3HAYEHUEM JAHHOTO Kypca SBIISIETCS:

- COBEpILEHCTBOBAHUE IMOJATOTOBKM YYAlUXCS C TOBBIIIEHHBIM YPOBHEM MOTHUBALIUHA K
U3Y4YECHHIO XUMUH;

- CO3HATEIBbHOE YCBOECHUE TEOPETUUECKOT0 MaTeprasa o XMMHUHN, yMEHHE UCTIOJIb30BaTh IIPH
pelIeHNH 3a/1a4 COBOKYITHOCTh NMPUOOPETEHHBIX TEOPETHUECKUX 3HAHUHN, Pa3BUTHE JOTUYECKOTO

MBIIJICHUA, HpI/I06peTCHI/Ie HCO6XOJII/IMBIX HaBBIKOB pa6OTBI C HHTCp&TypOfI.

ens kypca:



00o011eHne, cucTeMaTru3alus, pacliupeHne 1 yriryoJeHne 3HaHuH| yJaiuxcss 10 pa3zenam
OPraHUYEeCKON U HEOPraHUYECKON XUMMUH;

(opMupOBaHNE HABBIKOB PEIICHUS 33/1a4 [0 XUMHUU Pa3JIMYHBIX TUIIOB;

¢dopmupoBanre 0a30BBIX YMEHHH, HEOOXOJWMBIX ISl TPOJOJDKCHHS OOpa3oBaHUA U
podecCHOHABHOM JIeATEIIBHOCTH.

3amauu Kypca:

COBEPILICHCTBOBAHNE 3HAHWI O TUIAX PACUETHBIX 3a/ad M AITOPHUTMAaxX MX PEIIeHHs B
OPraHNYEeCKON U HEOPraHUYECKON XUMHH;

peleHne pacyeTHbIX 3a/1a4 MOBBIIICHHON CII0KHOCTH,

(hopMupOBaHHE HABBIKOB HCCIIEIOBATEIBCKOH IESTETHHOCTH;

(hopmupoBaHe MOTPEOHOCTH B TPUOOPETEHUHN HOBBIX 3HAHUHM M CIIOCO0aX MX MOJYYCHHS
IyTeM caMo0Opa30BaHMUs;

IMOATOTOBKA K CAa4€ €ANMHOI0 roCyJapCTBEHHOI'O 9K3aMC€HA 10 XUMUH.

Coaepxxanue nporpamMMsl Kypca
10 kmacc (68 )
Teopusi cTpoeHnsi OPpraHMYecKUX coeJMHEHU i

OcCHOBHbBIE TIOJIO)KEHUSI TEOPUU XHUMHUYECKOro crtpoeHus. CocTaBieHHE TOMOJIOTOB,
M30MEPOB, CTPYKTYPHBIX (OPMYJ MO Ha3BaHMUSIM BewlecTB. [IpMHIMMIBI MOCTPOEHUS Ha3BaHUM
OpraHMYECKUX BEIECTB.
YriaeBoaopoabl

XUMHUYECKUE CBONCTBA aJIKAaHOB, AJIKEHOB, aJIKWHOB, AJIKaINEHOB, OEH30J1a; KAUeCTBEHHBIE
peakiuu, HU30MepHsi, HOMEHKJIATypa YrieBoAopoJoB. VX mpuMeHeHHe Ha OCHOBE CBOWCTB.
Brruncnenue koiaMyecTBa M30MEPOB, HaXOoXkAeHUE (OPMYIN BEIIECTB MO HM3BECTHBHIM MAacCCOBBIM
JOJISIM WIM MpojykTaMm cropaHus. CocTaBlieHHE M pPELIEHHE T'€HETUYECKHX IIeTMOYEeK Pa3HbIX
BH/JIOB.
Kucaopoacoaep:xanme oprannyeckue coeMHeHUs

XUMHYECKUE CBONCTBA, KAYECTBEHHBIC PEaKIIUU, UMEHHBIEC PEaKIINH, TIOJTYyYeHHE CITUPTOB,
abJIETHJIOB U KETOHOB, KapOOHOBBIX KHUCIOT, ()eHOJIOB. BrmusiHue CTpoeHUs Ha XUMHUYECKHE
CBOMCTBa BeIIeCTB. BbIunciIeHHEe KOIUYECTBA HM30MEPOB, HaXOXAeHHE (OpPMYN BELIECTB IO
M3BECTHBIM MAaCcCOBBIM JIOJISIM MJIU MPOAYKTaM cropanus. CoCTaBlIeHNE U pEelIeHUE TeHETUYECKUX
LIETIOYEK Pa3HBIX BUOB.

XKupsl, yriaeBonabl, CIOXHBIE JQUPHI, OEIKH: CTPOCHUE, CBOICTBa, TWOIyYCHHE,

npumenenne. CocraBieHue GopMyln H30MEPOB, HAXOXKJIEHHE (HOPMYI BELIECTB MO0 M3BECTHBIM



MAaCCOBBIM JIOJISIM HJIM MPOJAYKTaM CrOpaHusi. BolunciieHHs 0 ypaBHEHUS XUMUUECKUX PEAKIIUMA.
CocraBiieHHE U PElICHHE TeHETUYECKUX IIEMOYEK Pa3HbIX BUJIOB.

VYraesoasl. Knaccudukaius yrieogoB (MoHO-, au- W mnojucaxapuiabl). CTpoeHue,
XUMHUYECKUE CBOMCTBA. [ '€eHETHUECKHE CBSA3U MEK/Ty KIaCCaMH OPraHUYECKUX COCTUHECHUIA.
A3oTcoep:kaniue OpraHuyeckue coeJuHeHust

AMUHBI, aMHWHOKHCJIOTBHI, OCJKH, HYKICHHOBBIC KHCJIOTBI: CTPOCHHE, CBOWCTBA.
[Toyuenue. [Ipumenenue. Pemenne 3amad Ha BBIBOJ (GOPMYINBI BelIecTBa. BhUuciacHHS 1O
YpaBHEHUSAM XUMHYECKUX peakiuil. ['eHeTHdyeckue CBSI3M MEXJIy KIacCaMU OPTraHUYEeCKUX
COEIMHEHU.

BricokomosiekyasipHble COeTUHEHUS

OcHOBHBIE TIOHSTHS XMMHHU BBICOKOMOJIEKYISIPHBIX COCIMHEHHI: MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, CTENCHb MOJIMMEpU3AIH, CpefHss MoJieKynspHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHNN — TIOJIMMEPU3AITUS U TIOJTUKOH ICHCAITHS.
[Tonumepnsle Marepuanel. PemieHue 3amad 1o ypaBHEHMSIM XUMHUYECKON pEakIHUM s
MTOJIMMEPOB.

Pemrenne skcnepyMEHTaNbHBIX 3a/Jad HAa PACIO3HABAHHWE BEIIECTB B OPraHUYECKOM
xumun. [IpoBeneHne npakTuueckor paboThl ¢ MPUMEHEHNEM 3HAHWM Ka4eCTBEHHBIX PEaKIUi B
OpPraHNYEeCKON XMMHUHU U METOJIOB KAUECTBEHHOT'O aHAJIN3a.

Permrenye 3a1a4 MOBEINIEHHON CIIOKHOCTHU
Pewrenue 3aanuii oBBIIEHHOTO YPOBHA M3 MartepuanoB ExquHoro ["'ocyrapcTBeHHOro JK3aMeHa.

Pa36op nHaubomnee cnoxkHbIX BonpocoB. [loBTopeHne anropuTMoB pelieHus 3a/1a4.

11 kaacc (68 u)
XUMHYECKHH 3J1eMeHT

CoBpeMeHHBIC TPEJCTaBICHUS O CTpoeHUH aToma. CTpoeHHE AJIEKTPOHHBIX 000J0YEK
aTOMOB XHMHYECKMX JJIEMEHTOB II€PBBIX YEThIPEX MNEPUOAOB. OJIEKTPOHHBIE CEMECTBA
3NIEMEHTOB (S-, P-, d-). DeKTpOHHBIE KOH(UTYpPALUUH AaTOMOB B HOPMAaJIBHOM U BO30YXICHHOM
COCTOSIHHSIX.

[lepuognueckuii  3aKOH W MEPUOAMYECKAs CHUCTEMAa XUMUYECKHX  DJIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB 3JIEMEHTOB U UX COEAMHEHUH 10 NEpHOIaM U
TpyIIIaMm.

XuMH4YecKas CBA3b M CTPOCHHE BellecTBa

KoBanenTHass xuMudeckas CBsI3b, €€ PA3HOBUIHOCTH M MEXaHH3MbI 0O0Opa30BaHMSIL.

Xapakrepuctuku cBs3u. MoHHass cBsa3b. Mertamnuyeckas CBs3b. BojopoaHas  CBs3b.

3J'ICKTpOOTpI/IL[aTeJILHOCTB. CreleHb OKUCICHUS M BaJICHTHOCTh XMMHUYECKHUX DJICMEHTOB.



BemectBa MOJEKYISPHOTO U HEMOJEKYISIPHOIO CTPOEHHS. 3aBUCUMOCTb CBOMCTB
BELIECTB OT TUIOB KPUCTAIINYECKUX PELIETOK.
Heoprannueckass xumus

Knaccugukamus u HOMEHKIAaTypa HEOpraHHUecKuX BemiecTB. OOmas XapaKTepHCTHKA
anemeHToB la-llla rpynm B CBSI3M ¢ WX TOJIOKEHHUEM B CHCTEME XUMHUYECKHUX DJIEMEHTOB.

O6uas xapaktepuctuka snemeHToB 1Va-Vlla rpynm B cBsi3U ¢ UX MOJI0)KEHUEM B CUCTEME
XMUMHUYECKUX DJIEMEHTOB.

XapakTepucTUKa XHUMHYECKUX CBOMCTB TPOCTBIX BEIIECTB-METAIOB: IEJIOYHBIX,
IIEJIOYHO - 3eMEJIbHBIX, AIFOMUHUS, ME/IY, ITUHKA, XpOMa, JKeJe3a.

XapakTepucTUKa XHMHUYECKHX CBOMCTB MPOCTHIX BEHIECTB-HEMETAIUIOB: BOJOPOJa,
raJIoreHOB, KUCJIOpOJa, cepbl, a30Ta, ocdopa, yriaepoaa, KpeMHUS.

XapakTepucTuka XMUMUYECKHUX CBOMCTB OKCUIOB, OCHOBaHMI, aM(OTEPHBIX THAPOKCUIOB,
KHCJIOT, COJIEH.
XuMUYeCKHUe peaKkunu

Knaccudukanuss XuMHUYECKHUX peaKkIuil B HEOPraHMYECKOW M OPraHUYeCKOM XHMMHH.
Tennooii 3¢ ekt xumudeckoit peakuun. TepMoxumudeckue ypaBHeHUss. CKOPOCTh XUMHUYECKON
peakuu U ee 3aBUCUMOCTb OT pa3inyHbIX (hakTopoB. OOpaTuMble U HeOOpaTUMbIE XMMHUECKUE
peakiuu. XMMHYECKOE PaBHOBECHE U CTIOCOOBI €0 CMEIIECHHUS.

DNeKTpOIUTHYECKas AUCCOIMAINS BELIECTB B BOAHBIX pacTBopaXx. CuibHble U cialble
aneKkTposuThl. Peakiuu nonHoro ooMena. I'naponus coneii. Cpea BOAHBIX PaCTBOPOB.

OKHCAUTENEHO-BOCCTAHOBUTENbHBIE peakiuu. Koppo3usi MeTamioB U cocoObl 3aliuThl
OT Hee. DJIEKTPOJM3 pPacTBOPOB U PACILIAaBOB 3JIEKTPOJIMTOB. ['€HeTHuecKas CBA3b MEXIY
KJIaCCaMH HEOPraHMYECKUX BEIIECTB U OPraHUYECKUX COECTUHEHUN.
Pacuernl mo xumnueckuM popmysiaM U ypaBHEHHMSIM peaKkiuii

Brluncnenus Maccbl paCTBOPEHHOTO BEIIECTBA, COAEPIKALLErOCs B ONPEAEIEHHON Macce
pacTBopa, ¢ U3BECTHOM MaccoBoil noneil. PacueTsl macchl BemiecTBa wiM oObeMa razoB IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU 00bEeMy OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU
BemecTB. PacueTsl TeroBoro s@dexra peakuuu. Pacyersl maccel (00bema, KOJIMYECTBA
BEIIECTBA) MPOJYKTOB PEAaKIMM, €CJIM OJHO M3 BEIIECTB JaHO B H30BITKE (MMeEET MPUMECH).
Pacuetsl Macchl (00beMa, KOJMYECTBA BEILECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJJHO U3 BEIIECTB
JIAaHO B BHJIE PacTBOPA C ONPEIECIEHHON MacCOBOM JI0JIEN paCTBOPEHHOIO BelecTBa. Haxoxnenne
MOJIEKYJISIpHOM (opMyibl BelecTBa. PacueTsl MaccoBOM MM 00bEMHON JJOJM BBIXO/a MPOIYKTa

pCakiuu OT TCOPETUYCCKU BO3ZMOKHOTIO. PacueTsl MaccoBoi qoIu (MaCCBI) KOMIIOHCHTA CMCCH.

Ilnanupyemsble pe3yJibTaTbl OCBOCHHUS POrPaMMbl Kypca



JINYHOCTHBIE Pe3yabTAThI
JInyHOCTHBIE pe3yJIbTaThl OCBOCHMS Kypca OTPakaroT C(HOPMHUPOBAHHOCTH OIIBITA

[103HABaTEIbHON U IPAKTUUYECKOHN JEATENbHOCTH O0yYaroMXCs 110 pealnu3aluy NPUHATHIX B
00111eCTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1. I'paxxpaHCKOTro BOCIUTAHUSA:
OCO3HaHUsI OOYYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX ITPAaB M 00SA3aHHOCTEH, YBaKCHUS
K 3aKOHY U IIPaBOIOPSJKY; IPEACTAaBICHUS O COLMUAIbHBIX HOpMax M IpaBujax
MEXJIMYHOCTHBIX OTHOIIEHWM B KOJUIEKTUBE; TOTOBHOCTHM K COBMECTHOW TBOPYECKOI
JEATENIbHOCTH MPU CO3JaHUM YyYEOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M IMO3HABaTEIbHBIX
3a7a4, BBINOJIHEHUH XMMHYECKUX 3KCIIEPUMEHTOB; CIIOCOOHOCTH NOHUMATh U MPUHUMATh
MOTHBBI, HAMEPEHUsI, JJOTUKY M apryMEHTHI JIPYTUX TPH aHAJIM3€ Pa3IMYHBIX BHUOB
y4eOHOM JIeSITeTbHOCTH;

2. TlaTproTHuecKOoro BOCTIUTAHHS.
LIEHHOCTHOI'O OTHOUIECHHUSI K HUCTOPUYECKOMY M HAYyYHOMY HACJIEIUIO OTEYECTBEHHOI
XUMHH; YBaKEHHUS K IPOLIECCY TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUUECKOTO TPUMEHEHUS
XUMUH, OCO3HAHUSI TOTO, YTO IOCTUKEHHUsSI HAYKH €CTh Pe3yiIbTaT JJIMTEIIbHBIX HAOII0AEHUH,
KPONOTJIUBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, IOCTOSHHOIO TpyJa YYEHBIX M IPaKTHUKOB;
HMHTEpeca U MO3HABATEIbHBIX MOTHUBOB B ITOJIYYE€HUH U MOCIEAYIOIIEM aHaIu3€e HHpOopMaLun
0 MEPEOBbIX JOCTUKEHUSIX COBPEMEHHON OTEYECTBEHHOW XHWMMH;

3. JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:
HPaBCTBEHHOI'O CO3HAHUsS, 3THUYECKOIO INOBEJIEHMs; CLIOCOOHOCTH OLIEHHUBATh CUTYallUH,
CBSI3aHHBIE C XHWMHYECKHMMH SBJICHUAMM, M [PUHUMATh OCO3HAHHbIE pELICHUs,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI 1 LIEHHOCTH; TOTOBHOCTH OLIEHHUBATh
CBOE MOBEJCHUE U MOCTYIIKH CBOMX TOBApULIEH C MO3ULMH HPAaBCTBEHHBIX U MPABOBBIX HOPM
1 OCO3HAHME MOCJIEICTBUI 3TUX MOCTYIKOB;

4. dopmupoBaHUs KYJIbTYPbI 3J0POBbSI:
IIOHMMAaHMsI LIEHHOCTEM 3710poBOro M Oe3omacHoro oOpasza >XKM3HHM; HEO0OXOIUMOCTHU
OTBETCTBEHHOI'O OTHOUIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXMYECKOMY 3/10POBBIO;
coOJTr01eHHs IPpaBuIi 0€30MacHOro oOpaleHus ¢ BeleCTBaMu BOBITY, TOBCEHEBHON >KU3HU
U B TPYIOBOH JEATENbHOCTH; NOHMUMAHUS LIEHHOCTH NpPaBUJl HHAUBUIYAIBHOTO U
KOJUIEKTUBHOTO 0€30IaCHOTO MOBEJASHMS B CUTYalMsIX, YTPOXKAIOUIUX 37J0POBbIO0 U >KU3HU
JIO/Ie; OCO3HAaHMS TMOCIEACTBUM U HENpUSATUS BPEAHBIX MpHUBBIUEK (ynoTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KypEeHUs );

5. TpynoBoro BOCHUTAHUSA:



KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTM B  y4€OHO-HCCJIEIOBAaTEIbCKONM  JIE€STEIbHOCTH,
0OIIIeCTBEHHO TIOJIE3HOM, TBOPYECKOHW W JPYTMX BHAAX JEATEIBHOCTH, YCTAaHOBKHM Ha
AKTUBHOE YYaCTHE B PEILIEHUHU IPAKTUYECKUX 3a]1a4 COL[MAJIbHON HalpaBJIEHHOCTH (B paMKax
CBOEro KJlacca, IIKOJIBI); HHTEepeca K MPaKTUIECKOMY M3YYCHHUIO MPO(pECcCuil pa3IudHOro
poZia, B TOM YHCJI€ Ha OCHOBE IIPUMEHEHMUS NIPEIAMETHBIX 3HAHUI 10 XMMUM; YBAKEHUS K
TPyAY, AIOJSIM Tpy/Jla U pe3yJibTaTaM TPYJAOBOH AEATEIbHOCTH; TOTOBHOCTU K OCO3HAHHOMY
BBIOOPY MHAMBUAYAIBHOM TpaeKTOpUHM oOpa3oBaHus, Oyayliell mpodeccuu U peanusanuu
COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K
XUMMH, UHTEPECOB U MOTpeOHOCTENH 0O0IIecTBa;
6. DKOJOTHYECKOTO BOCITUTAHUS:

DKOJIOTMYECKM  II€JIeCOOOPAa3HOr0  OTHOLIEHUS] K  OpHUpoAe, KaK HCTOYHHUKY
CYILIIECTBOBAHMS XU3HU Ha 3eMJie; TOHUMaHUs rJ100ajJIbHOr0 XapakTepa dKOJIOrHYeCKUX
npo6seM, BIUSHUS YKOHOMHUYECKHUX IIPOIIECCOB HAa COCTOSTHUE MPUPOTHON U COLMATIbHOM
cpeapl; OCO3HAHUS HEOOXOJMMOCTH HCIIOJb30BaHUS JOCTMIKEHHN XUMHUU JJIs PELISHUS
BONPOCOB PAIIMOHAJIBLHOTO TPUPOAONOJIb30BAHUS; AKTUBHOTO HENPHUITUS JE€HCTBUH,
NPUHOCSIINX BpEJ OKpY’Kalllell NpUpOJHON cpele, YMEHHUs IPOTHO3UPOBATH
HEOJIAronpusATHbBIE  DKOJIOTMYECKHE  IIOCIHEACTBUS  IPEANPUHUMAEMbIX JEHCTBUH U
NpeaoTBpalllaTh MX; HAJIMYMS PAa3BUTOIO SKOJIOTMYECKOIO MBIIUICHHUS, SKOJIOTMYECKON
KyJbTypbl,  ONbITa  JACSATEIBHOCTH  DKOJOTMYECKOM  HAIpaBJI€HHOCTH,  yMEHUs
PYKOBOJACTBOBATHCSI UMM B I03HABATEJIbHONW, KOMMYHUKAaTUBHONW M COL[MAJIBHOMN IPAKTHUKE,
CIIOCOOHOCTH U YMEHMsI aKTUBHO MPOTHUBOCTOATH HUJIEOJIOTMU XeMopoouu;

7. HCHHOCTI/I HAy4YHOT'O IIO3HAHU.

c(hopMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOW MPAKTUKHU; MOHUMAaHUS CIEeU(DUKH XUMHUHU KaK HayKH, OCO3HAHUS
e€ ponu B (GOPMHUPOBAHUM PALMOHAIBLHOIO HAYYHOT'O MBIIIJICHHS, CO3JAaHUM IETTOCTHOTO
MpeIcTaBIeHUs] 00 OKpPYKalOIIEeM MHUpPE KaK O €IUHCTBE MPUPOABI U YeTIOBEKAa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHnu mpodiieM COXpaHEeHHUsSI TPUPOJHOTO PaBHOBECHS;
yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHHU IS COBPEMEHHOHN IMBWIM3AIlUM: B €€
TYMaHUCTUYECKON HAMPaBICHHOCTH U BaKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepHUaIbHOM
KyJIbTYpbl, PEIIEHUH TI00aJbHBIX MPOOJEM YCTOWYHMBOTO pa3BUTHS YeEIIOBEUYECTBA —
CBIPHEBOM, HSHEPreTUYECKOW, MHUIIEBONM M HOKOJOTHUYECKONW OE30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, 00€CTIEYEHUH YCIOBHI YCIEIIHOTO TPY/ia U SKOJIOTHYECKU KOMGPOPTHON KU3HU
KaXJOTO 4jieHa OOIIEeCTBa; €CTeCTBEHHO-HAyYHON TPaMOTHOCTH: MOHHUMAaHHS CYIIHOCTHU
METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh

IOoJIy4a€MbIC 3HaHUA [JId aHaJIu3a ¢ OOBSICHCHHUS SIBJICHUM OKpYXKarwmero Mupa u



MPOUCXOAIINX B HEM M3MEHEHHI; yMEHUs JenaTh 000CHOBAHHBIEC 3aKIIOUCHHSI HA OCHOBE
Hay4YHbIX (PAKTOB M MMEIOIIMXCS JNAHHBIX C ILEJbIO0 MOJYYEHHUs JTOCTOBEPHBIX BBIBOJOB;
CIIOCOOHOCTH CaMOCTOSITEIIFHO UCIIOJIH30BATh XUMHYECKME 3HAHUS I PEIICHUS] IPOoOJIeM B
pEUIBHBIX JKU3HEHHBIX CHTyalMsAX; HMHTEpeca K T[O3HAHWIO W HCCIEI0BATEIbCKOU
JEATENIbHOCTH; TOTOBHOCTM M CIIOCOOHOCTHM K HEINPEPHIBHOMY OOpa30oBaHUIO U
caMo00pa30BaHUIO, K aKTUBHOMY MOJYYE€HUIO HOBBIX 3HAHUI 10 XUMUU B COOTBETCTBHUU
C JKU3HEHHBIMH TOTPEOHOCTSIMHU; HHTEpECca K OCOOCHHOCTSIM TPyJa B Pa3IMUHBIX cdepax

MpoeCCUOHATHFHON JAeSITEeIbHOCTH.
MeTtanpeaMeTHbIE pe3yJibTAThI

MeTaHpeI[MeTHBIC PE3YyJIbTAThl OTPAKAIOT OBJIAACHUC YHHUBCPCAJIbHBIMHU yqe6HI)IMI/I

IIO3HAaBaTCJIbHBIMHY, KOMMYHHUKATUBHBIMHU U PCTYJIATUBHBIMH I[GI\/'ICTBI/ISIMI/I.

1. OBJ'IaJICHI/Ie YHUBCPCAIbHBIMHA y‘-Ie6HI)IMI/I IIO3HaBaTCJIbHBIMHN HGIZCTBHS[MHZ

1.1. DBa30BBIMU JIOTHUECKUMH NEHCTBUIMMU.

CaMOCTOSATENbHO (OPMYIUPOBATh W aKTyaJW3UPOBATh MPOOJIEMY, BCECTOPOHHE €€

paccMaTpHuBaTh;

e ONpENeNATh IENU ACATCIHLHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUH HX JOCTHIKEHHS,
COOTHOCHUTD PE3YJIbTATHI ACATCILHOCTH C TTOCTABIICHHBIMH IIEIISIMU;

e HCIOJIB30BaTh MPH OCBOCHUH 3HAHWUM MPUEMBI JIOTHYECKOTO MBIIUICHUSI — BBIJCIIATH
XapakTepHbIC MPU3HAKUA TOHITUM W YCTAHABIMBATh MX B3aMMOCBS3b, UCIOJIL30BaTh
COOTBETCTBYIOIIUE TTOHATHUS JJIsi OOBSICHEHUS] OTACIbHBIX (DaKTOB U SIBIICHU;

e BBIOMpPATh OCHOBAHHMS M KPUTECPUM I KIACCU(PUKAIMKU BEIISCTB U XUMHYECKUX
peaKkiuii;

e yCTaHABJIMBATh MPUUYUHHO-CJICACTBEHHBIC CBS3U MEKIY U3y4aeMbIMH SIBICHUSIMH;

e CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIYKTHUBHBIC, JSIYKTUBHbBIC, 10 aHAJIOTUH),
BBISIBJIIAITh 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B pPacCMaTPUBACMBIX SBJICHUSX,
(bopMyIIHMpPOBATh BBIBOABIU 3aKIIFOUYCHHUS;

e TIPUMEHSTH B MIPOIECCE MTO3HAHUS UCTIOJIB3YEMbIE B XUMUY CUMBOJIMYECKHE (3HAKOBBIE)

MO/IeNd, TPeoOpa3oBhIBATh MOAEIbHbBIC MIPECTABICHHUS — XUMUYECKHUM 3HAK (CHMBON)

dJIEMEHTa, XUMUuUecKas (popMmylia, ypaBHEHHE XUMHUUYECKOW PEaKIMU — TMPU PEIICHUHN

y4eOHBIX MMO3HABATENbHBIX U MPAKTUUYECKUX 33/1a4, MPUMEHSITh Ha3BaHHbBIE MOJICIIbHBIC

MPEACTaBICHUS JJIs BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4Ya€MbIX BEIIECTB U

XUMHYCCKUX peaxunﬁ;
1.2. ba3oBeiMH HCCIIEI0BATEIbCKUMHU ASHCTBUSIMHU:

e BJIaJICTh OCHOBAMU MCTOJOB HAYYHOI'O ITO3HAHUA BCIICCTB U XUMHUYCCKUX peaKL[HfI;



(dhopmynupoBaTh LEAM W 3aJa4d HMCCICAOBAHMs, HUCIIOJIB30BATh ITOCTABIICHHBIC U
CaMOCTOSITETLHO C(HOPMYJIMPOBAHHBIE BOIMPOCHIB KAYECTBE MHCTPYMEHTA TTO3HAHUS U
OCHOBBI 711 (POPMUPOBAHUSI THUIIOTE3HI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKIICHUH;

BJIQJIETh HABBIKAMHM CAMOCTOSITEJILHOIO MJIAHUPOBAHUS M MPOBEICHHUS YUYEHHUYECKUX
SKCIEPHUMEHTOB, COBEpPUICHCTBOBATHL yMEHUs HaOJIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pPe3yJibTaT, (OpMyJIHMpOBATH O0OOIIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJEIaHHON pabdoTe;

MPUOOPETATh OIMBIT YYCHUUYECKOW HCCIIEI0BATEIILCKONW M MPOEKTHOW JESTEILHOCTH,
MPOSIBIISITH CITOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY TTIOUCKY METO0B PEIICHUS

MPAaKTHYECKUX 3aJ1ad, MPUMEHEHUIO Pa3JIMYHBIX METOJOB IO3HAHUS,
1.3. TIpuémamu paboTsl ¢ MHPOPMAITHEH:

OPHEHTHUPOBATHCS B Pa3JIMYHBIX HCTOYHWMKAX WHGOpPMANUN (HAYIHO-TIOMYJISIpHAS
JUTEepaTypa XUMHUYISCKOTO COJICp>KaHUs, CIIPAaBOYHBIC TTOCOOUs, pecypchl HTEepHeTA),
aHAJIM3UPOBATh HHGOPMAIHIO PA3IMYHBIX BUIOB U (DOPM IIPEACTABICHUS, KPUTHIYECCKU
OIICHUBATh €€ TOCTOBEPHOCTh M HEMPOTHBOPECUHBOCTH;

(hopmMyIMpoOBaTh 3alpOChl M MPHUMEHSTHh Pa3IMYHBIE METOIBI MPHU IMMOUCKE U O0TOOpE
nH(pOpMaIHH, HEOOXOAMUMOM JIJIST BHITOJTHEHUS YIeOHBIX 3a/1ad ONPEACIIEHHOTO THUIIA;
MPUOOPETaTh OMBIT UCIIOIH30BaAHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH
Y Pa3JIUYHBIX MOUCKOBBIX CHCTEM;

CaMOCTOSITEIIHO BBIOMpPATh ONTUMAJIBHYI (GOpMy TNpeACTaBiIeHUsS WHPOpMAIIU
(cxembl, TpaduKH, UarpaMMbl, TaOJUIIbI, PUCYHKH U T.IL.);

WCIIOJIb30BaTh HAyYHBIH S3bIK B KA4ECTBE CpEICTBa NpH padoTe C XHUMHUYECKOU
nHpOpMALIKEH: MPUMEHSATh MEXKITPEAMETHbIC (PU3MUECKUE U MAaTEeMaTUICCKHUE) 3HAKU
¥ CUMBOIJIBI, (hOpMYJIbI, a0OpeBHATYpPbl, HOMEHKIIATYPY;

HCIIOJIB30BATh U Hp606paBOBBIBaTL 3HAaKOBO-CHUMBOJIMYCCKHC CPCACTBA HAITISIAHOCTH.

2. OBJ'Ia,I[eHI/Ie YHUBCEPCAJIbHBIMU KOMMYHHUKATHBHBIMU JEeUCTBUSIMMU .

3aaBaTb BOIIPOCHI II0 CYLICCTBY 060y>1<z[aeM0171 TEMbBI B XOJC aHaliora 15707817
AUCKYCCHH, BBICKA3bIBATH HCH, (bOpMy.]'H/IpOBaTL CBOM MPCAJIOKCHUA OTHOCUTCIIBHO
BBITTOJIHCHUA HpeHHO)KeHHOﬁ 3aJ1a4u;

BBICTYIIATb C r[pe3eHTau1/IeI71 PE3YyJILTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTH,
TIOJTYYCHHBIX CaMOCTOSATCIbHO NI COBMCCTHO CO CBEPCTHHUKAMM ITPHU BBIITOJIHCHHUU
XUMHUYECCKOI'o 3KCIICpUMCHTA, npaKTqucxoﬁ pa6OTBI IO HMCCJIEIOBAHUIO CBOMCTB

N3ydacMbIX BCUICCTB, pCain3aliin yqe6H0ro IIPOCKTa U (pOpMyJ'II/IpOBaTL BBIBOABI 110



pe3yabpTaraM NPOBEIEHHBIX MCCIENOBAHUN MMYTEM COTJIACOBAaHUS MO3ULIMKI B XOIE

00CYyXIIeHHUSI 1 OOMEeHA MHESHUSIMHU.

3. OBazieHUE YHUBEPCAIILHBIMU PETYISATUBHBIMU JICHCTBUSIMU :

CaMOCTOSTEIBHO IUTAHUPOBATH M OCYIIECTBIISATH CBOIO II03HABATENBHYIO ACSITEIBHOCTD,
ompenensst e€ IeIM M 3aJadd, KOHTPOJIMPOBATH M IO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh MpEIiaracMblii allTOPUTM JICHCTBUN MPU BBHIMOJIHEHUH yYEOHBIX U
HCCIIe0BAaTEILCKUX 3a/1a4, BRIOUpaTh Hanboiee 3p(HEeKTUBHBINA CITOCOO MX PEIICHUS C
y4ETOM MOJTYyYECHHS] HOBBIX 3HAHHUI O BEIIECTBAX W XMMHUYECKUX PEAKIIHIX;

OCYIIECTBIISITH CaMOKOHTPOJIb CBOEH [EATEIbHOCTH Ha OCHOBE CaMOaHalIM3a |

CaMOOIICHKH.

HpeI[MeTHble PeE3yJdbTaThbl

10 xkiaace

I[IpenmeTHbIe pe3yIbTaThl OCBOCHHUS Kypca IO BBIOOPY OTpPa’karoT:

1

2)

3)

4)

chopMUPOBAHHOCTh MPECTABICHUN: O XUMHUYECKON COCTABJIAIONICH €CTECTBEHHO-
HAy4YHOM KapTHHBl MHpa, pPOJIM XMMHUH B TIO3HAHUM SIBJIICHUW NIPUPOJBI, B
(bopMHpOBaHUM  MBILUICHUS W KYJIbTYphl JUYHOCTH, €€ (YHKIMOHAIbHON
rPaMOTHOCTH, HEOOXOAMMOM [Jisi PEIICHHUs MPAaKTUYECKUX 3a/a4 U SKOJIOTUYECKH
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U IIPUPOIHOM Cpelie;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAaHMI, KOTOpasi BKIIIOYAET: OCHOBOIIOJIArarone
MOHATUS (XUMHUYECKUM SJIEMEHT, aTOM, JJIEKTPOHHAas 000Jiouka aToMa, MOJIEKyJia,
BAJICHTHOCTD, JIEKTPOOTPHULATEIILHOCTh, XUMUYECKas CBA3b, CTPYKTypHas (opMyJia
(pa3BépHyTass H COKpalll€HHas), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BEM,
VIJIEpOJHBIA CKeJleT, (yHKIMOHAJIbHAasl TpyMIa, paaukall, U30MepHus, H30MEpBHL,
TOMOJIOTUYECKHUI PsJl, TOMOJIOTH, YTJIEBOJIOPOAbI, KHUCIOPOJ- M a30TCOAEepKalue
COCMHEHUSI, MOHOMEp, IMOJUMEpP, CTPYKTypHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCMHEHUS); TEOPUU U 3aKOHBI (TEOpHsl CTPOEHHUSI OpraHWYecKUX BemecTB A M
BytnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUN
SI3BIK  XMMHUM; MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue B OCHOBE IMOHUMAaHMS
MPUYUHHOCTH U CUCTEMHOCTH XHUMHUUYECKUX SIBICHUH, (DaKTOJIOTHYECKUE CBEIACHUS O
CBOMCTBaX, COCTaBe, MOJYyYEHUH U O€30MaCHOM HCIOJIB30BAHUHM Ba)KHEHIINX
OpraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU AEATEILHOCTH YEI0BEKA;
c(OpPMUPOBAHHOCTh YMEHHUU BBISBIISATH XapaKTE€pHbIE MNPU3HAKU ITOHATHM,
YCTaHaBJIUBAaTh UX B3aUMOCBSI3b, UCHOJIb30BATh COOTBETCTBYIOIIUE NOHSITHUS MIPU
OINMMCAaHUM COCTaBa, CTPOCHUSI U MPEBPAILIEHUN OpraHU4YECKHUX COEIUHEHUIA;

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ HUCIIOJIB30BaTh XUMHUYCCKYHO CHUMBOJIUKY JJIsA



5)

6)

7)

8)

9)

10)

11)

COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOW) GpopMyT
OPraHMYECKUX BEIIECTB U YPABHEHUN XUMHYCCKHUX PEAKIINI; H3rOTABIMBATH MOJSIH
MOJIEKYJI OpPraHMYECKUX BEIIECTB JUI WUIIOCTPAUMM HMX XHMHUYECKOIO0 U
MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCT, YMEHHUW YCTAaHABJIMBATh MPUHAJICKHOCTh HW3YUYCHHBIX
OpPraHH4YeCKMX BELIECTB II0 HMX COCTaBy U CTPOCHHUIO K OINpeneiaEHHOMY
KJIacCy/Tpymnne coeauHeHnid (YTIeBOAOPOABI, KHCIOPOA- H a30TCOACPIKAIIHNe
COCIMHEHUS, BBICOKOMOJIEKYJISIDHBIE COCIMHEHHWS); aaBaTh MM Ha3BaHHS I10
cucrematnyeckoii HomeHkJatype (IUPAC), a Takke mpUBOAWUTH TPUBHAIBHBIE
Ha3BaHMUs OTJIEJIbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, INPOMNWIIEH, alleTUJIEH,
STUJIEHTJIMKOb, TIIULEPUH, PpeHomn, popManbAerui, alueTalab/Ierul, MypaBbuHas
KHUCJIOTa, YKCyCHas KHCIJIOTa, OJIESMHOBAasi KHCJIOTa, CTE€apuHOBAsl KHCJIIOTA,
TJIF0K03a, QPyKTO3a, Kpaxmal, [eJUTI0JI03a, TJIUINH);

c(OPMUPOBAHHOCTL YMCHHS  OMNPEJCIATh BHIAbBl XUMHYSCKOH CBS3U B
OpPraHUYEeCKUX COCIMHCHUSX (OaWHAPHBIC U KpaTHBIC);

cpOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSTH IIOJIOKEHUSI TEOPUU CTPOCHUS
opranmdeckux BemiectB A M ByTtiepoBa st 0ObSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHUs] MacChl BEIIECTB;
c(pOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE U
XUMHYECKHE CBOWCTBA THUNWYHBIX MNOpPEJICTaBUTENIEH pa3IMYHBIX KJIACCOB
OpraHU4YeCcKHUX BelIecTB (METaH, 3TaH, dTUJICH, OPOIWJICH, alleTUIeH, OyTaJIueH-
1,3, metundyraauen-1,3, 6€H30JI, METAHOJI, dTAHOJI, dTHUJICHIJIUKOJb, TJIUICPHH,
(deHoI, aneTanbaeru, MypaBbUHAasT U YKCYCHasl KHUCJIOTBI, TJIIOKO3a, Kpaxmal,
LIEJUTI0JI03a, aMUHOYKCYCHAasl KHUCJI0Ta); WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXAy HHUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHYECKUX peakuuil ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOpMYI;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepPHU30BaTh HCTOUYHUKH YTJIEBOJIOPOIHOTO
Cblpbs (He(dThb, TPUPOIHBIA Ta3, Yrojib), CIOCOOBI HUX TMEepepadoOTKu U
MpaKkTUIECKOE MPUMEHEHHUE TIPOAYKTOB MepepadboTKU;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUUCICHHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIISCTBA WIIM MPOIYKTa
peakuuu TI0 HW3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX
BEIIIECTB WU MPOJTYKTOB PEaKIINH);

c(OpMUPOBAHHOCTh YMEHUI BIIAJIETh CUCTEMOW 3HAaHWI 00 OCHOBHBIX METOJax

HAYYHOT'O TIIO3HAHHUsA, HUCIOJIb3YCMbIX B XHMHU IIPpU HU3YUYCHHUHN BCIICCTB U



12)

13)

XUMHYECKUX SIBJICHUM (HabmroieHue, U3MEPEHUE, DKCIIEPUMEHT,
MOJICJIMPOBAHUE), UCIIOJIb30BATh CUCTEMHbIC XUMHUUYECKUE 3HAHUS SIS HPUHSITHUS
pELIEHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIXC BEIIECTBAMHU U
WX NPUMEHEHHUEM;

c(OpMHPOBAHHOCTh YMEHUIN COOJIIOIaTh MpaBUiia MMOJIL30BAHUS XUMHUYECKOMN
rnocynoii m nmabopaTOpHBIM OOOpPYHOBAaHHWEM, a TaK)Ke IpaBWJIa OOpalleHus C
BEIIIECTBAMH B COOTBETCTBHH C HHCTPYKIIMUSMH IT0 BBITIOJHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHUX ONIBITOB;

cOopMHUPOBAHHOCTh YMEHHUM KPUTHUYECKH AaHAJIU3UPOBATH XHUMHUYECKYIO

HH(pOpMaIHIo, NOJIydaeMyo U3 pa3Hbix ucrouHukos (CMU, MuTepHeTr u ap);

11 kaace

[IpenmeTHbIe pe3yabTaThl OCBOEHHUS Kypca OTPaXKaroT:

1

2)

3)

c(hopMUPOBAHHOCTH TIPEJICTABICHHUN: O XUMHYECKONW COCTABJISIONICH €CTEeCTBEHHO-
HAy4YHOM KAapTHUHBI MHpa, POJIM XUMHU B IIO3HAHUU SIBJICHUN NOPUPOABI, B
(bopMHpOBaHUM MBIIUICHUST W KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAILHON
rPaMOTHOCTH, HEOOXOIUMOM IJis pEelIeHUs] MPAaKTUYECKUX 3aJad U SKOJIOTUYECKU
000CHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU CpEE;

BJIaJICHUE CUCTEMOM XMMHUUYECKUX 3HaHUM, KOTOpasi BKJIIIOYAET: OCHOBOIIOJIAraromne
MOHSITUS (XMMHUYSCKUM DJIEMEHT, aTOM, M30TOIl, S-, P-, d-3JIeKTPOHHbIC OPOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00BEM, BAJICHTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHMS, XUMHUYEecKas CBs3b (KOBaJICHTHas,
HMOHHasl, MEeTaJUIMUECKasi, BOJOPO/IHAs ), KpUCTAIUIMYECKasl PEIIETKA, TUITBI XUMUYECKUX
peaKIuii, pacTBOp, FAEKTPOIUTHI, HEITEKTPOIUTHI, SIEKTPOIUTHYECKAsT JUCCOLHAIIUS,
OKHUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOHW peakiuu, XUMHUYECKOe
paBHOBeCcHE; TEOPUHM H 3aKOHBI (TEOpHUS DIEKTPOJIUTHYECKONH JIHCCOIMAlINH,
nepuoaunueckuii 3akod J[. . MenzaeneeBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH
COXpaHEHUsI U MPEBPALLCHUS SHEPTUU MPU XUMHUUYECKUX PEAKIUX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM $S3bIK XHMMHH, MHPOBO33PEHUYECKHE 3HaHMs, JIeKallUE B OCHOBE
MMOHUMaHUs TIPUYUHHOCTU U CHUCTEMHOCTH XUMHYECKHUX SIBIICHUH, (HaKTOJIOTrHYEeCKue
CBEJICHUS O CBOMCTBaX, COCTaBe, TMOJYyYEeHHHM U OE30MacCHOM HCIOJIb30BAHUU
BAKHEHIIINX HEOPTAaHWYECKHUX BEIIECTB B OBITY M TMPAKTUUYECKON AesTeIbHOCTH
YeJIOBEKa;

c(OPMHUPOBAHHOCTh yYMEHHUI BBISBIATH XapaKTepHbIE NPU3HAKH ITIOHSATHH,

YCTAaHABJIMBATh UX B3AUMOCBA3b, UCITOJIB30BATh COOTBCTCTBYIOIIUC ITOHATHUA ITPU



4)

5)

6)

7)

8)

9)

10)

11)

OIMCAHUM HEOPraHMYECKUX BEIIECTB U UX IPEBPAICHUI;

cpopMHPOBAaHHOCTh YMEHHUM HMCHONB30BaTh XUMHYECKYIO CHUMBOJIMKY IS
cocraBiieHUs (OpMyJd BEIIECTB U YPaBHEHHMH XHWMHUYECKHUX  PEaKIUi;
cucreMatnyeckyro HomeHkiIarypy (IUPAC)u TpuBnanbHble Ha3BaHUS OTJIEIbHBIX
HEOpPraHWYeCKUX BEIIeCTB (yrapHblii ras, yrjeKuciblid ras3, amMMuak, rami€Has
W3BECTh, HeraméHas U3BeCTh, MUTHEBas COJIA, MUPUT U JIp );

cpopMHPOBAaHHOCTh YMEHHUH OIPEACIIATh BAJCHTHOCTh M CTENCHb OKHCIICHUS
XUMHYECKHX 3JIEMEHTOB B COCJIMHEHUSX Pa3JIUYHOrO COCTaBa; BUJI XUMHUYECKOU
CBSA3M (KOBAJIEHTHAsl, HMOHHAs, MeTallJInuecKas, BOJOPOJIHAsI) B COEAUHEHUSIX; TUII
KPUCTAJUIMYECKON pEeHmIETKH KOHKPETHOIO BellecTBa (aTOMHas, MOJIEKYJspHasi,
WOHHas, METaJJINYECKasl); XapaKTep Cpe/ibl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX
COCIMHECHUM;

c(OpMUPOBAHHOCTh YMEHHUH YCTAaHABJIMBATh MPUHAJIEKHOCTh HEOPTAHUUYECKUX
BEIIECTB MO UX COCTaBYy K OIpeIeI€HHOMY KJacCy/TpyIne COeAUHEHUN (MpocThie
BEIIIECTBAa — METaJUJIbl U HEMETAaJIJIbl, OKCUJIbl, OCHOBaHUsI, KUCIIOThI, aM(pOTEpHbIE
THIAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICH NEepHoanUecKkoro 3akona JI. M.
MeHneneeBa U 1IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONLYI0, OOBICHUTEIBHYIO U

MPOTHOCTUYECKYIO (DYHKITHH;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh JIEKTPOHHOE CTPOECHUE aTOMOB
XUMHUYECKUX 37eMeHTOB 1—4 nepuonoB [lepuoanyeckoil cucteMbl XUMHYECKUX
snementoB JI M MenaeneeBa, HCMONb3ysl MOHSATHUS «S-, P-, O-3JEKTpPOHHBIC
opOuTa- JNHN», «IHEPreTUUYECKHE YPOBHHU»; OOBSACHITH 3aKOHOMEPHOCTHU
W3MEHEHHUSI CBOMCTB XMMHYECKHUX DJIEMEHTOB M UX COECIWHEHUM [0 mepuojiaM u
rpynmam [lepuonnueckoii cucrembl xumudeckux sneMeHToB JI. 1. Menneneena;
chopMHPOBAHHOCTH, YMEHHUN XapaKTepHU30BaTh (OIMUCKHIBATH) OOIIHE XUMHYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB  PAa3JIMYHBIX KIJACCOB; IOATBEPKIATh
CYLIECTBOBAHME TE€HETHUYECKON CBSI3M MEXKJAY HEOPraHMYEeCKUMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUM COOTBETCTBYIOIIMX XMMHUUYECKUX PEaKIU;
c(OpPMUPOBAHHOCTh YMEHHUSI KIACCU(PUIIUPOBATh XHUMHYECKHE pEaKUUud TI0
pa3NIUYHBIM TIpU3HAKaM (YUCIY M COCTaBYy pearupyroliux BEIIEeCTB, TEILIOBOMY
3¢ deKTy peakiu, U3MEHEHHUIO CTEIEeHEeH OKHUCICHUS 3JIEMEHTOB, OOpaTUMOCTH
peakimu, y4acTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUUN COCTABJISITh YPABHEHUS PEaKUUN pa3IMIHBIX THIIOB;

IIOJIHBIC H COKpaH_IéHHBIC YpaBHCHUA peaKL[I/Iﬁ HMOHHOI'O O6MCHa, y4uyuTbIBas



YCJOBHUS, TIPU KOTOPBIX 3TU PEAKIIUU UIAYT O KOHIIA;

12) cpOpMUPOBAHHOCT,  YMEHUHW  TIPOBOJAUTH  PEAKIUH,  IMOJATBEPKIAIOIIHE
KAQUECTBECHHBIM COCTaB PA3JIMYHBIX HEOPraHUYECKUX BELIECTB; PacHO3HABATh
OIBITHBIM ITyTEM HOHBI, TPUCYTCTBYIOIIHME B BOAHBIX PACTBOPAX HEOPraHUUECKUX
BEILIECTB;

13) chOpMHUPOBAHHOCTH YMEHUMN pacKpbIBaTh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIUHN IMOCPEICTBOM COCTABJICHUS JJICKTPOHHOTO Oajlanca
JTUX PEaAKLIUI;

14) ¢cOpMHUPOBAHHOCTh YMEHUU OOBSCHSTH 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOU
PEaKINU OT PA3TUUHBIX (DAKTOPOB; XapaKTep CMEIICHUSI XUMHUYECKOTO PaBHOBECH S
B 3aBUCUMOCTH OT BHelIHero BozjekctBus (mpunmui Jle [larense);

15) chopMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMHUUYECKHE IPOIIECCHI, JEKAIUE B
OCHOBE IIPOMBIIUIEHHOTO IIOJIy4€HUsI CEpPHOM KHCJIOThI, aMMHaKa, a TaKke
chopMUpPOBAHHOCTH  TIPEACTaBICHHH 00 OOIMX HAyYHBIX MPUHIUMIAX |
SKOJIOTHYECKHUX MPOOIeMaxX XMMHUUYECKOTO0 MTPOU3BO/JICTBA;

16) cOpMUPOBAHHOCTH YMEHUM NPOBOJAUTH BBIUUCIICHUS C MCIIOJIHL30BAHUEM TTOHSATHS
«MaccoBasi JOJIsI BEllecTBa B pPacTBOpE», OOBEMHBIX OTHOLIEHUNW Ta30B IIpHU
XUMHYECKHX PEaKLMIX, MacChl BellecTBa MJIM O0BbEMa ra3zoB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OO0BbEMY OJHOrO W3 YYACTBYIOIIHMXB pEaKIIUU
BEILIECTB, TEIUIOBOro 3(dexra peakiiu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IPEBPAILCHUS] U COXPAHEHUS YHEPTUH;

17) cOpMUPOBAHHOCTh YMEHHUM COOJIIOAaTh MOpaBUiIa IIOJIb30BAHUS XUMHUYECKOU
MoCyZIoM u 1abopaTOpHBIM O0OPYJIOBAaHHMEM, a TakK>Ke MpaBuyia OOpallleHUsl C
BEILIECTBAMH B COOTBETCTBHUM C MHCTPYKLHSMHU IIO BBIIOJHEHHUIO JIAOOPATOPHBIX

XUMHNYCCKHUX OITIBITOB.

B (enepanbHBIX W pErMOHANbHBIX MPOLEAYPaX OLEHKM KauecTBa 0Opa3oBaHUs
UCTOJIb3YeTCs epeyeHb (KOIUPHUKATOP) paclpeieIeHHBIX MO KJlaccaM MpOoBepseMbIX TPeOOBaHUH
K pe3ylbTaraM OCBOCHHMsS OCHOBHOH 0Opa3oBaTelbHOM MpOrpaMMbl CpPEAHEro ooOuiero
00pa30BaHMs U 3JIEMEHTOB COJIEPKAHUS TI0 XUMUH.

IIpoBepsieMble TpeOOBaHUS K pe3ylibTaTaM OCBOEHHS OCHOBHOM

oOpasoBatenbHO# nporpammsl (10 kiacc)

KO,Z[ HpOBepHeMLIe NPpEAMCTHBIC PC3YIIbTAThI OCBOCHU A OCHOBHOM




IIPOBEPSEMOTO

pe3ynbrara

00pa3oBaTeIbHON IPOTPAMMBI CPETHETO OOIIET0 00pa30BaAHHUS

Teopernyeckre 0CHOBBI OPraHUYECKON XUMHH

1.1

ChopMupoBaHHOCTh TIPEACTABICHUNH O XHUMHUYECKOW COCTaBIISIOIICH
€CTEeCTBEHHOHAYYHON KapTHHBI MUpPA, POJIA XMUMHH B TO3HAHUH SIBICHHM
npuposbl, B (OPMUPOBAHWM MBIIUICHUS W KYJIbTYPBl JUYHOCTH, €€
(YHKIIMOHATBHOM ~ TpaMOTHOCTH,  HEOOXOMMMOW i PEIICHHS
MPAKTUYECKUX 3a7ad U DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K

CBOEMY 3/I0POBBIO U MIPUPOHOM cperie

1.2

Bnagenne cucTteMoil  XMMHUYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAl0IIIHe MOHSTHUS (Monekymna, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIIEHOCTD, CTENEHb OKHUCIICHUS, XUMUYECKasi CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00beM, YITIEPOIHBIN CKelleT, PyHKIMOHAIbHAs
rpynmna, pagukai, U30MEpUsi, U30MEPhl, TOMOJOTUYECKUI PsiJl, TOMOJIOTH,
yIIIEBOJA0OPOAbI, KUCIOPO/I- U a30TCOIEPIKaIINe COSTUHEHHS], OO0 MUYeCKH
aKTUBHBIC BemIecTBa (YITICBOMABI, J>KUPHI, OCNKH), MOHOMEp, IOJUMED,
CTPYKTYPHO€ 3B€HO, BLICOKOMOJIEKYJISIPHBIE COETMHEHUS ); TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTPOCHHsI Oprannyeckux Bemiects A.M. Bytnepoga),
3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMHUH, (DaKToIornyeckue
CBEJICHHUSA O CBOMCTBAX, COCTaBe, MOIyYECHUH U O€3011aCHOM UCIIOJIb30BaHUH
BOKHEHMIINX HEOPraHMYEeCKHMX M OPraHMYecKHX BEIIeCTB B OBITY U

HpaKTquCKOﬁ JCATCIBbHOCTH YCJIIOBCKaA

1.3

ChopmrpoBaHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKK MOHSATHH,
yCTaHABIUBATh UX B3aUMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIINE TOHITHS
OpU OMHUCAHUM COCTaBa, CTPOCHHUS U TMPEBPALEHUN OpraHu4YecKuX

COEIMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHUI HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
COCTaBJECHHUS  MOJEKYISPHBIX M CTPYKTYpHBIX  (pa3BepHYTOH,
COKpaIlleHHOH) (popMylT OpraHu4eCcKHUX BELIECTB U YPaBHEHUH XUMUYECKUX
peakuuii, U3roTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB JUIS

HIUTIOCTPAUU UX XUMHUYCCKOTO U TPOCTPAHCTBECHHOTO CTPOCHUA




1.5

ChopmupoBaHHOCTH YMEHUH YCTAaHABIMBATH PUHAIIC)KHOCTD U3YUYEHHBIX
OpPraHWYECKHUX BEIIECTB IO WX COCTaBy M CTPOCHUIO K OMPEICICHHOMY
Kiaccy  (rpymme) — coeIMHEHMH  (YINIEBOJIOPOABI,  KUCIOpOA U
a30TCOJIEpKAIIUE COCAMHEHUS, BBHICOKOMOJICKYISPHBIE COCIMHEHUS),

JaBaTh UM Ha3BaHUs 1o cuctemarnueckoit Homenkiarype (IUPAC)

1.5

ChopMHupoBaHHOCTE YMEHHUS ONPENCIATH BUABI XUMHUYECKOW CBS3H B

OpraHUYECKUX COCTUHEHUX (OMHAPHBIE U KPATHBIE)

1.6

CopMUpPOBAaHHOCTh YMEHUSI MPUMEHSTH: IOJOKECHHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A.M. ByriepoBa st 0ObsicHEHUSI 3aBUCHMOCTH
CBOICTB BEILIECTB OT MX COCTaBa M CTPOECHUSA; 3aKOH COXPAHEHHUsI MacCChl

BCIICCTB

VYrneBogopoapl. Kuciopoaconepxaiiye u a30TCoAepKaIUe OPraHUnIeCKUe

coenuHeHus. BricokoMonekynspHble COeINHEHUs

2.1

ChopMUpOBaHHOCT, YMEHHMM TPHUBOJUTH TPHUBUAILHBIC  Ha3BaHH
OTJICTIbHBIX OPTraHUYECKHX BEIIECTB (ITWJICH, MPOIMMIICH, AaIleTUJICH,
STUICHIJIMKOIb, TIHLEPUH, QeHos, dopMaabIAeTUl, areTalbACTH/I,
MYpaBbHMHAs KHUCIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas  KHUCIIOTA,

CTeapuHOBas KUCIIOTA, III0K03a, PPYKTO3a, KpaxMall, LeUII0I03a, ITIUIUH)

2.2

ChopMUpOBaHHOCT, YMEHHH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nvyeckue ¥ XMUMHYECKHE CBOWCTBA THIUYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIACCOB OPraHWYeCKHX BeleCcTB (MeTaH, JTaH, O3THJICH,
OpomnuieH, auneTwieH, Oyraguen-1,3, wetunOyraauen-1,3, Oensodn,
METAHOJ, 3TaHOJ], JSTUJICHIIIMKOJb, DIHUIEPUH, (EHON, aleTalbIerusl,
MypaBbUHAs U YKCYCHAas KHCIOTHI, DJIOKO3a, Kpaxmaj, IeJUIII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)
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C(I)OpMI/IpOBaHHOCTB YMEHUA HWIUIIOCTPUPOBATL TCHCTUUCCKYIO CBA3b
MCKAY TUIMTMYHBIMU MMPEACTABUTCIIIMHA PA3JIMYHBIX KJIACCOB OPraHUYCCKUX
BCIICCTB YpPAaBHCHUAMU COOTBCTCTBYIOIIUX XHUMHYCCKUX peaKL[PIfI C

UCIOJIb30BaHUEM CTPYKTYPHBIX (hopMyr

2.4

C(I)OpMI/IpOBaHHO CThb YMCHUA XapaKTCpHU30BaATh HNCTOYHHKHU

YIJIEBOJOPOJHOTO ChIpbs (HEe(Th, MPUPOAHBIM Ta3, Yroib), CHOCOOBI UX




nepepabOTKU U MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB MEpepadOTKU

XUMHS U )KU3Hb. PacueTsl

3.1

ChopmupoBaHHOCTh YMEHHI BIIAJICTh CHUCTEMOW 3HAHHMA 00 OCHOBHBIX
METOJAaX HAyYyHOrO NO3HAHUsA, HUCIOJIb3YEMBIX B XHUMHUU IPU H3YYCHHH
BEILIECTB M XUMHYECKUX SIBJICHUH (HAOII0eHNE, U3MEPEHHUE, IKCTIEPUMEHT,
MOJICTTUPOBAHKE), HCIIOJIB30BaTh CHUCTEMHBIC XHUMHUYECKUE 3HAHUS A
MPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYyallUsAX, CBA3AHHBIX C

BCIICCTBAMHU U UX IPUMCHCHUCM

3.2

ChopMuUpOBaHHOCT, ~ yMEHUU  COONIONATh  TpaBUJia  TOJB30BAHMS
XMMHMUYECKOH nocynoi 1 1abopaTtopHbIM 000pyI0BaHUEM, a TAKXKE MpaBuiIa
oOpallleHHuss C BEHIeCTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU IO

BBITIOJIHEHUTO J'Ia60paTOpHI)IX XUMHWYECKHUX OIIBITOB

3.3

CdopMUpPOBaHHOCTH YMEHHH TIJIAHUPOBATh W BBIMOJIHATH XHUMUYECKUN
AKCIIEPUMEHT (TIpEeBpaIlleHHsT OPTaHMYECKUX BEIIECTB NPH HarpeBaHUM,
MOJTyYeHUE JTUJICHA W W3y4YCHUE €ro CBOWCTB, KaYeCTBEHHBIC PEAKIHH
OpPraHWYeCKHX BEIECTB, JACHATypamus OCKOB IMPH HArpeBaHWH, [IBETHHIC
peakiuu OeJIKOB) B COOTBETCTBUH C MPABHIIAMH TEXHUKH O€30MTaCHOCTH MPH
oOpamieHMH ¢  BeIIeCTBAMH M JIAOOPAaTOPHBIM  OOOPYIOBaHHEM;
NPEICTABIATh PE3Y/IbTaThl XUMHUECKOTO SKCICPUMEHTA B (OpME 3alucH
yYpaBHEHHH COOTBETCTBYIOIIMX pPEakuuid U (OPMYIHPOBATH BHIBOABI Ha

OCHOBE€ OTUX PE3YJIIETAaTOB
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C(I)OpMI/IpOBaHHOCTb yMeHI/Iﬁ IMPOBOJAUTDL BBIYHUCICHHUA I10 XUMHWYCCKUM
YpaBHCHHUAM (MaCCH, O6’beMa, KOIMYCCTBAa HMCXOJHOI0 BCIICCTBA HWIN
IMPpOAYKTa pCaKIUU IO U3BECTHBIM MACCC, 06’beMy, KOJIMYECTBY OAHOTO U3

HCXOOHBIX BCIICCTB UJIN IIPOAYKTOB peaKI_II/II/I)

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KPUTHYCCKU AHAJIIM3UPOBATH XHUMHNYCCKYHO
I/IH(I)OpMaI_[I/IIO, MNOJIy4acMyro U3 pa3HbIX HCTOYHHUKOB (Cpe,[[CTBa MaccoBOM

uHpOpMaluy, ceTb IHTEpHET U Apyrue)

3.6

CchopMuUpOBaHHOCTh ~ YMEHHH  cOOMOgaTh MpaBUja  OKOJIOTMUYECKH
11eJ1eCO00Pa3HOr0 MOBEICHUS B OBITY U TPYIOBON AEATEIBHOCTH B IIEIAX

COXpaHCHUA CBOCIO 3I0pOBbA U oxpyncaromeﬁ l'[pPIpO,[[HOﬁ Cpcabl,




0CO3HAaBaTh OMACHOCTh BO3JICHCTBUSI Ha KUBBIE OPraHU3MbI OMPEIETICHHBIX
OpraHMYeCKHX BEIIeCTB, MoHuMasi cMmbica nokazarens [IJIK (mpenensno
JNOMYCTUMOW  KOHIEHTPAIlMU), TOSACHATh HA MPUMEPAaX  CHOCOOBI
YMEHBIIICHUSI U TMPEIOTBPAIICHHS UX BPEIHOTO BO3JCHUCTBUS HA OPraHU3M

YCJI0BCKa

[IpoBepsiembie anemenTsI coaeprkanus (10 kiacc)

Konx

[IpoBepsieMblii AIIEMEHT COACPIKAHUS

TeopeTnyeckne 0CHOBBI OpPraHU4eCKOM XUMHUH

1.1

Hpe,ZIMeT OpFaHquCKOﬁ XUMHU: €€ BO3HUKHOBCHHC, pPa3BUTUC W 3HAUYCHHEC B
IOJIY4YCHHMHW HOBBIX BCHICCTB W MATCPHUAIIOB. Teopym CTPOCHHA OPraHUYCCKHX

coenquHennit A.M. byTiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

1.2

CrpykrypHble (GOpMYIBl OpPraHUYeCKUX BelIecTB. [OMOJOrusi, H30Mepus.
XuMHYecKas CBsI3b B OPraHUYECKUX COCTMHEHUSX - OJMHAPHBIE U KPAaTHbBIE CBSI3U.

[IpencraBnenne o KaccupUKaIiu OPraHUYECKUX BEIIESCTB

1.3

Homenknarypa opraHMdeckux COe€OMHEHUN (cucTeMaTHuecKas) U TPUBHAJbHBIE

Ha3BaHUS BaXKHEHIIMX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKHUX BCUICCTB

VYieBo10po/ibt

2.1

AJIKaHBI: COCTAB U CTPOEHUE, TOMOJIOTUUECKUM psisi. MeTaH U 3TaH - NpoCcTeuimne
MPEACTABUTENN QIKAaHOB: (U3WYECKHE M XHMHUYECKHE CBOMCTBA (peakuuu

3aMCIICHHUA U FOpCHI/IH), HaxXO0XKJACHUC B IIPpHUPOJAC, NOJIYHCHHUEC U IPUMCHCHUC

2.2

ANIKEeHBI: COCTaB M CTpPOCHHC, TOMOJIOTHYECKHI P, OTHIEH H INPOIIWJICH -
HpOCTCfII.HPIC MNpEeaACTAaBUTECIIN AJIKCHOB: (I)I/I3I/I‘ICCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I THApHUPOBAHUSA, TaJIOI'CHUPOBAHUA, TUApATAllMHA, OKUCICHUA U

HOJ'II/IMepI/ISaI_[I/II/I), MOJIYUYCHUC U ITPUMCHCHHC
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Ankaguensl: Oyranuen-1,3 u MetwnOyragueH-1,3: cTpoeHue, BakHEHIINE
XMMHMUYECKHE CBOWCTBA (peakuus nonuMepusanuu). [lonyuyeHne CMHTETHYECKOTO

KaydyKa 1 pe3uHbI




2.4

ANKUHBI: COCTaB U O0COOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUM psil. ALETUIIEH -
NPOCTEHINI TpeNCTaBUTENb AalKWHOB: COCTaB, CTPOCHHUE, (QHU3MYECKHE W
XMMHMUYECKHE CBOMCTBA (peakUuy THIPpUPOBaHUs, raJlOreHUPOBaHMs, TUApaTaliHy,

TOpEHMUsI), IOJIYyYEHUE U IPUMEHEHNE

2.5

Apensl. bensonm: cocraB, crpoeHue, (U3MYECKHME W XUMHUYECKHE CBOKCTBA
(peakuuu raJoreHupoBaHUs U HUTPOBAHUS), IOIy4YeHUE U npuMeHeHue. Tomyour:
cOoCTaB, CTpOeHHe, (U3NYecKHue U XMMHMUYECKHE CBOICTBa  (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBaHUS), TMOJyY€HHE U MpUMEHEHHE. TOKCHYHOCTH
apeHoB. [eHeTnueckas CBsA3b MEXIYy YIJIEBOAOPOJAMH, MPHUHAIISKAUUMH K

Pa3JIMIHBIM KJ1acCaM

2.6

[IpupoiHbie HCTOUHUKHU YIIEBOA0POI0B. [IpupoaHbIil Ta3 1 MONMyTHBIE HEPTIHbIE
ra3el. Hedts u ee mpoucxoxaenue. CriocoOsl mepepaboTku HEPTH: MEeperoHka,
KPEKUHT (TepMHYECKHM, KaTanuThuyeckuil), muponus. IIpoaykTsl mnepepaboTku
He(TH, UX TpUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KameHHbIll yronp u

MIPOJIYKTHI €r0 nepepadboTKu

Kucnopoconeprkariie opraHuuIecKie CoeaHHCHUS

3.1

[IpenenbHble OAHOATOMHBIE CIUPTHI. MeTaHOI U 3TaHOJ: CTPOEHUE, (PU3NUecKHe
M XUMHYECKHE  CBOMCTBa  (peakuum C  aKTUBHBIMH  MeTaJUIaMH,
raJIoreHOBOJIOPOJIaMH, TOpEHHE), MpuUMeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKyl1aMH crUpTOB. JlelicTBUe MeTaHOj]a W 3TaHOJIa Ha OPraHU3M YeJOBeKa.
MHoroaroMHble CUPTHI. DTUICHIIMKOIb U TIIUIEPUH: CTpOoeHUE, GU3NYECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MICNIOYHBIMU  METallIaMH,
KaueCTBEHHAs pEeakKilis Ha MHOTOATOMHbIE CIUPTHI). JlelicTBUEe HAa OpraHusMm

YCJIIOBCKA. HpI/IMCHCHI/IC IMUOCprHa U OTHJICHITIMKOJIA

3.2

denom: CTPOCHUEC MOJICKYIIbI, CI)I/I?»I/I‘ICCKI/IC 1 XUMHYECKHEe cBOMCTBA. TOKCHYHOCTh

¢denona. [Ipumenenue dpeHona
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AHL,Z[GFI/I,[[LI 1 KCTOHBI. cDOpMaJ'IBI[eFI/II[, aleTaJIbAeTUA: CTPOCHHUC, (I)I/I3I/I"ICCKI/IC u
XHUMHUYECKHE CBOMCTBA (peaKL{I/II/I OKHCJICHHUA W BOCCTAHOBJICHHA, KAUCCTBCHHBIC

pCaKLII/II/I), MOJIYUCHUC U ITPUMCHCHUC
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O,I[HOOCHOBHLIC MMpeaCIbHBIC I(ap60HOBBIC KHUCJIOTHI. MypaBLI/IHaH U YKCYyCHas

KHCJIOTBI: CTPOCHUC, (I)I/IBI/I‘{CCKI/IC 1 XUMHYECKHE CBOMCTBA (CBOﬁCTBa, 06H_II/IC JJIA




Kllacca KHCJIOT, peakius JTepu(uKaluu), TOIy4eHHEe U TMPUMEHECHHE.
CreapuHoBas U OJEHMHOBAsi KUCJIOTHI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX

KHUCIOT. MEbIj1a KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC [[CﬁCTBHC

3.5

Crnoxable 3GUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KUCIOT. [MIAPOIN3 CIIOXKHBIX
sa¢upoB. Kupsl. I'maponus xupos. Ilpumenenue >xupoB. buonormueckas poib

KUPOB

3.6

VreBonbl: cocTaB, KiaaccU(pUKaLMs yIIEBOJIOB (MOHO-, IU- U IMOJHCAXapH]IbI).
Imroko3a - mpocredmuii MOHOcaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbL,
¢u3nueckre U XUMHYECKHE CBOICTBa (B3aumoeiicTeue ¢ ruapoxkcuom menu (11),
OKHCJICHHE aMMMa4YHbIM pacTBOpoM okcuja cepeOpa (I), BoccraHoBieHue,
Opo’keHue II0KO03bl ), HAX0KIEHUE B PUPOJIE, IPUMEHEHNE, OM0I0THYecKas poJib.
®dotocunTe3. Ppykroza kak H30Mep DIOKO3bl. Kpaxman M Lemonosa Kak
npuposHbie mosuMepbl. CTpoeHue Kpaxmasia W HelUTono3bl. dusnueckue u

XMMHUYECKHE CBOMCTBA Kpaxmaina (THIpOJIn3, KaueCTBEHHAs! PEaKIHsl C HO/IOM)

A30TCoIepIKaIIie OPraHNIECKHE COCTUHCHUS

4.1

AMUHOKHUCIIOTHl Kak amMQoTepHble OopraHndeckue coeauHeHus. dusznueckue u
XMMHYECKHE CBOWCTBA aMHHOKHCIOT (Ha mpuMepe MUIMHA). buomornyeckoe

3HAYCHHUEC aMHUHOKHCIJIOT. HCHTI/I,I[BI

4.2

benku kak npuponHBIE BBICOKOMOJIEKYISpHBIE coequHeHus. [lepBuuHas,
BTOpUYHAsI U TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBA OEJIKOB:

TUAPOJIN3, JCHATYypalus, KAHCCTBCHHbLIC pCAKIIUM HA OenKu

BLICOKOMOJ'IGKYJ'IHPHLIG COCIUHCHUA

5.1

OCHOBHBIC TIOHATHUS XUMUH BBICOKOMOJICKYIISIPHBIX COCIMHEHMI MOHOMCED,
NOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb INOJIMMCPU3AIIUH, CPCAHAA MOJICKYJIApHAs
macca. OCHOBHBIC MCTOJbI CHHTEC3a BBICOKOMOJICKYIISIPHBIX COCAUHEHUN -

noJmMepu3alsa U NOJIMKOHACHCAlIUA

5.2

3KCHepI/IMeHTaJ'IBHBIe MCTOAbI HU3Y4YCHHA BCHIECTB W HUX HpeBpaH.[eHHfI:
O3HAaKOMIJICHHE C 06paBI_IaMI/I OpUPOIHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITJIaCTMACC,

Kay4dyKOB. HOJIy‘{CHI/IC CUHTCTUYCCKOT'O KaydyKa U PC3HUHbI




[IpoBepsieMbie TpeOOBaHUS K pe3ylIbTaTaM OCBOSHHS OCHOBHOM

obpa3zoBarenpHOU Iporpammsl (11 kmace)

Kon [IpoBepsieMble peaMETHBIE PE3YIIBTAThI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeabHOM MPOTPaMMBI CPETHEro 00111er0 00pa30BaHUs
pe3ynbrara
1 TeopeTnyeckre 0CHOBBI XUMHUHU
1.1 Bnagenne cucteMoil XMMHUYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:

OCHOBOIIOJIAraroiue nOHATUA (XI/IMI/ILIGCKI/II\/'I OJICMCHT, aTOM, JJICKTPOHHAA
000J10UuKa aToma, S-, p-, d-dANMEeKTPOHHBIE OPOUTAIN AaTOMOB, HOH, MOJIEKYIIa,
BaJICHTHOCTD, JIEKTPOOTPUIIATEIIEHOCTh, CTEIICHb OKUCIICHUS, XHMHYECKas
CBs3b, MOJb, MOJIIpPHAs Macca, MOJIAPHBIA 00BEM, KPHCTALTHYECKAS
peuicTKa, THIIbBI XUMHUYCCKUX peaKHI/Iﬁ (OKI/ICJ'H/ITGJ'H)HO -
BOCCTAHOBUTCIIBHBIC, JK30- H OHAOTCPMUUYCCKHUEC, PCEAKIIMU HOHHOIO
oOMeHa), pPacTBOP, 3JIEKTPOJIUTHI, HEDIEKTPOJIUTHI, SIEKTPOIUTHYECKAs
JUCCOLMAIUs, OKHUCINUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOU
peaKIuu, XWMHYECKOE€ paBHOBECHE), TEOPUU U 3aKOHBI (TEopus
ANEKTPONIUTUYECKOM  auccoumaunu, Ilepuogmueckuit  3akon ..
Menneneena, 3aKOH COXpaHeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, (PAKTOJIOTMUYECKHUE CBEICHUS O CBOMCTBAX,
cOCTaBe, TMOJY4eHHH U O€30MacHOM HCIOJb30BAaHUM  BaKHEHUIIUX

HEOPraHN4€CKUX BCUICCTB B 6I)ITy u HpaKTquCKOﬁ JCATCIIbHOCTH YC€JIOBECKA

1.2 ChopmupoBaHHOCTh YMEHUU BBISBIATH XapaKTepHbIE TMPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX MMOHATUHN, TPUMEHSTh COOTBETCTBYIOIINE MIOHATHUS
IpU ONMUCAHUHM CTPOCHHUSI U CBOMCTB HEOPraHMYECKHX BEHIECTB U HX
MPEBpAIICHHI; BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUUN C TOHATUAMU

U IPpCACTABICHUAMU APYIUX €CTCCTBCHHOHAYYHBIX ITPEAMETOB

1.3 Bnanenne OCHOBHBIMH METOJaMM HAQYYHOT'O TIIO3HaHHA BCIICCTB U
XUMHUYCCKUX SIBIICHUH (Ha6J'IIOI[eHI/Ie, HU3MCEPCHHC, OKCIICPUMCHT,

MO)ICJ'II/IpOBaHI/IC)

1.4 ChopmupoBaHHOCTE yMEHUW OMPEAENATh BAJICHTHOCTh M CTENEHb

OKHCJICHUS XUMHWYCCKUX 3JICMCHTOB B COCAUHCHHUAX Pa3JIMYHOIO0 COCTaBa,




BUJI XUMUYECKOM CBSI3W (KOBaJE€HTHAas, MOHHAas, MeTaUIMYecKas,
BOJIOPO/IHASA) B COEAMHEHUSX, TN KPUCTAIIIMYECKOM PEIIETKH KOHKPETHOTO

BellleCTBa (aTOMHasi, MOJIEKYJISIpHAs, HOHHASI, METAJJTUYECKas)

1.5

ChopMuUpOBaHHOCTh YMEHHU OTPENENsATh XapakTep CpeAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COECAUHEHHI

1.6

ChopmupoBaHHOCTh YMEHHUS KJIACCU(DUIIMPOBATH XUMUICCKUE PEAKITUH TIO
pa3IMYHBIM TpU3HAKaM (YHUCIYy W COCTaBy pEarupyroliux BeIIeCTB,
TermoBoMy 3G(dEKTy peakiuu, W3MEHEHHIO CTeleHeW OKHCIICHHS

AJIEMEHTOB, 00PAaTUMOCTH PEAKIINH, YUACTHIO KaTaIn3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUN COCTABIISATH YPABHEHHS PEaKIIUN pa3IMUHbIX
TUTIOB, TIOJHBIE W COKpAIICHHBIC YpPaBHEHHUS PEaKIMii MOHHOTO OOMeHa,

YUYUTBIBas YCJIOBUA, ITPU KOTOPBIX O3TU PCAKIIUU UAYT 10 KOHIIA

1.8

ChopmrpoBaHHOCTh yMEHUH MPOBOAUTH pPEAKIMH, MOATBEPIKAAIOIINE
KaueCTBEHHBI  COCTAaB  PA3JIMYHBIX  HEOPraHMYECKHX  BEILECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOLIUME B BOIHBIX

pacTBOpax HEOPraHNYECKHUX BEIIECTB

1.9

ChopmHpoBaHHOCTh YMEHUN pacKpbiBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKUUN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOIO

OaylaHca 3TUX PeaKIui

1.10

ChopmupoBaHHOCTE ~ yMEHHH  OOBSICHSATH  3aBHCHUMOCTH  CKOPOCTH

XMUMHUYECKOH peakiny OT pa3iuyHbIX (GaKTOPOB

ChopmupoBaHHOCTh YMEHUI OOBSICHITH XapaKTep CMEIICHHSI XUMUYECKOTO
paBHOBECHS B 3aBHCHMOCTH OT BHEIIHEro BozieicTBus (mpunHuun Jle

[atenne)

O6H.Iafi " HCOPraHUYCCKAA XUMUA

2.1

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ PpacCKpbIBaTb CMBICII Hepnonnqecxoro 3aKOHa
I[I/I MengeneeBa u ACMOHCTPpUPOBATh €Tr0 CUCTEMATU3UPYIOLIYIO,

OOBSICHUTENIFHYIO ¥ IPOTHOCTHYECKYIO (PYHKIMH

2.2

C(I)OpMI/IpOBaHHOCTB yMeHPIf/'I XapaKTCprU30BaTh JJICKTPOHHOC CTPOCHUC




aTOMOB XUMHUYECKHX 371eMeHTOB 1 - 4 mepuooB [lepuoauyeckoit cucteMsl
xuMmuueckux nementoB J[.M. MenaeneeBa, ucrnonb3ys moHsATHs "'s-, p-, d-
JNEKTPOHHBIE  opOutanu", '"IHepreTuueckue yYpoBHH", OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XUMHUUYECKHUX DJJIEMEHTOB U MX
COCIMHEHUM 10 IepuonaM u rpynnam Ilepuoamyeckoil CUCTEMBI

xuMmudeckux anemeHnToB .M. Menpeneena

2.3

ChopmrpoBaHHOCTh yMEHUH XapaKTepu30BaTh (OMHUCHIBATh) 0OIIKE
XMMHUYECKHE CBOICTBA HEOPraHMYECKHX BEILECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPXKJaTh  CYLUIECTBOBAaHHME  TIEHETHMYECKOM  CBSI3M  MEXIY
HEOpPraHM4YeCKUMH BELIECTBAMU c MOMOIIIbIO ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUUYCCKUX pCaKHI/Iﬁ

2.4

CdopmupoBaHHOCTH YMEHUH yCTaHaBINBATh MIPUHA]IEKHOCTh
HEOPraHMYECKHUX BEIIECTB 0 UX COCTAaBYy K OIPEAEICHHOMY Kiaccy
(rpynme) coeauHeHMM (IIPOCThIE BELIECTBA - METAIBI U HEMETalIbl,

OKCH/JIbI, OCHOBAaHMsI, KUCJIOThI, aM(POTEpHbIE TUAPOKCHIBI, COITH)

2.5

ChopmrpoBaHHOCTh YMEHUN HCIOIB30BaTh XUMUUECKYI0 CUMBOJIMKY IS
coCTaBleHUs (OpMyl BEIIECTB M YPaBHEHHH XUMUYECKUX PpEaKLIUi,
cuctemarndeckyto HomeHkiarypy (IUPAC) um TpuBHaibHBIC Ha3BaHH
OTJENIbHBIX HEOPraHWYeCKUX BelIecTB (YrapHblil ra3, yIJIEKUCIBIA ras,

aMMHUakK, ramcHas U3BECThb, HEralmcHas U3BCCTh, IIMTHEBAA COAa, IMUPUT U

Apyrue)

2.6

ChopmupoBaHHOCTh yMEHUH XapaKTepu3oBaTh (ONHUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
NOATBEPXKIATh  CYINICCTBOBAaHWUE  TCHETHYECKOH  CBS3H  MEKIY
HEOPraHUYECKUMHU BEIICCTBAMU c HIOMOIITBIO ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUUCCKUX peaKuHﬁ

2.7

ChopMUpOBaHHOCTh YMEHUI IUIAHUPOBATH M BBIMOJHATE XUMHUYECKUMN
OKCIEPUMEHT  (pa3jIoKEHUE NEPOKCHAA BOAOPOAA B IPUCYTCTBUU
KaTaJIn3aTopa, OIPENEIEHUE CpeAbl PAacCTBOPOB BELIECTB C IIOMOIIBIO
YHHUBEPCAILHOTO MHIMKATOPA, BIUSHUE Pa3IMYHbIX (PaKTOPOB Ha CKOPOCTh
XMMUYECKOH peaklnu, peakliud HOHHOTO 0OMeHa, KayeCTBEHHbIE PeaKIiH

Ha CYJ'IL(I)aT-, Kap60HaT- U XJIOpHUA-aHUOHBI, HAa KATUOH aMMOHUA, PCIHICHUC




SKCIEPHUMEHTAIbHBIX 3a7ad 1o Temam "Meramibl" u "Hemeramnsl") B
COOTBETCTBUH C TPaBHJIAMH TEXHHKH O€30MaCHOCTH IpH OOpaIIeHUH C
BEIIECTBAMU M JIAOOPATOPHBIM 000PYIOBAHUEM; TIPEACTABIIATH PE3YIIBTAThI
XMMHMYECKOTO  JKCHEpUMEHTa B (QopMmMe  3alucu  YpaBHEHUM
COOTBETCTBYIOUIUX Peakuil U (GOopMyIHpOBaTh BBIBOJIBI Ha OCHOBE ATHUX

pe3ynbTaToB

2.8

ChopMuUpOBaHHOCT, ~ yMEHUN  COONIONATh  TpaBUJia  TOJB30BAHMS
XMMMUECKOH nocynoi u 1abopaTopHbIM 000PYIOBaHUEM, a TAKXKE IpaBUia
oOpallleHHuss C BeIIeCTBAMM B COOTBETCTBUM C HHCTPYKLUSMHU IO

BBITIOJIHEHUTO na6opaToprlx XUMHWYECKHUX OIIBITOB

2.9

CdopMUpPOBaHHOCTh YMEHUW XapaKTepPU30BaTh XUMHYECKHE MPOIIECCHI,
JeKallie B OCHOBE TMPOMBINIJIEHHOTO TIOMYYEHHUs CEPHOM KHCIIOTHI,
aMMHMaKa, a Takke cOPMUPOBAHHOCTH MPEACTABICHHUN 00 OOIUX HAYYHBIX

IMpHUHOHUIIAX 1 SKOJIOTHYCCKUX np06neMax XUMHYECCKOI'0 IIPOU3BOACTBA

XUMHA ¥ XU3HL. PacueTsl

3.1

ChopMUpPOBAaHHOCTh TPEIACTABICHUNH O XHUMHYECKOM COCTaBIISIONICH
€CTEeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMUU B TMO3HAHUU SIBICHUIM
npupossl, B (OPMUPOBAHUM MBIIUICHUS U KyJABTYpbl JUYHOCTH, €€
(yHKIMOHANBHOW  TPaMOTHOCTH,  HEOOXOOUMOM  Jisi  pelIeHUs
OPAKTUYECKUX 3a7ad M DKOJOTUYECKH OOOCHOBAHHOIO OTHOILIEHUS K

CBOEMY 3/I0POBBIO U IPUPOTHOM Cperie

3.2

C(i)OpMI/IpOBaHHOCTb yMeHI/Iﬁ KPUTHYCCKHU AHAJIIM3UPOBATHE XHUMHYCCKYHO
I/IH(bOpMaI_[I/IIO, MNOJIiy4acMyro U3 pa3HbIX HCTOYHHUKOB (CpeﬂCTBa MaccoOBOM

KOMMYHHKAIIMH, ceTh VIHTEepHEeT U Ipyrue)
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CchopMuUpOBaHHOCTb ~ YMEHHI  cOOMIOHaTh  MIpaBUJa  SKOJIOTMUYECKH
11eJ1IecO00pa3HOTO MOBEACHUS B OBITY U TPYIOBOH AEATENBHOCTH B IIEJAX

COXpaHCHUA CBOCTO 310POBbA U Oprxcanmeﬁ HpHpOI[HOﬁ Cpcabl

3.4

Oco3HaBaTh ONACHOCTH BO3JICMCTBUS HA )KUBBIC OpraHru3Mbl OIIPCACIICHHBIX
BCIICCTB, IMOHHMMAas CMBICI IIOKa3aTclIsd HﬂK, MOSJACHATL Ha IIpUMCEpax
CITOCOOBI YMCHBIICHUA U MPCAOTBPALICHUA UX BPECAHOTO BO3JIECHCTBHS Ha

OpraHu3M YCJIOBCKa




3.5

ChopMupOBaHHOCTh YMEHUH MPOBOJUTH BBHIYMCICHUS C MCIIOIB30BAaHUEM
MOHATHS "MaccoBasi J10Jisl BELIECTBA B pacTBOpe", 0ObEMHBIX OTHOLIECHUM
ra3oB IpU XUMUYECKHX PEAKIMAX, MAacChl BEIIECTBA WK 00beMa ra3oB IO
M3BECTHOMY KOJIMUYECTBY BEIIECTBAa, Macce WM OO0bEMY OFHOTO W3
yUYaCTBYIOIIMX B PpEAKIUH BEUIECTB, TEIUIOBOTO J(QeKTa peakinuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, MPEBPAIICHUS H COXPAHECHUS

SHEpPruu

[TpoBepsiemble ameMenThI coaepskanus (11 kmacc)

Konx

[IpoBepsieMblii AIIEMEHT COACPIKAHUS

TeopeTndeckre OCHOBBI XUMUH

1.1

XuMu4yeckuil sneMeHT. AtoM. Snpo atoma, M30TOMbI. DJIEKTPOHHAST 000J0YKA.
DHEpPreTU4eCcKue YpOBHH, TIOypOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-2IIEMEHTHI.
OCOOEHHOCTH pacrpesieeHus] JEKTPOHOB MO OpOUTANIAM B aTOMax 3JIEMEHTOB

MIEPBBIX YEThIPEX MEPUOAOB. DIEKTPOHHAS KOH(PUTYpaLHs aTOMOB

1.2

[Tepuonnueckuii 3akoH U [lepuognyeckast cucrema XuMH4eCcKux 31eMeHToB . 1.
MenneneeBa. CBsi3b MEpUOIUYECKOTO 3akoHa U [lepuomnueckoil cucTembl
xuMuueckux anementoB .M. MenjaeneeBa ¢ COBpEMEHHOW TEOpUEH CTpPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHUMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX MMHU TMPOCTHIX M CJOXKHBIX BEIIECTB IO TPYyNIaM H IEPHOJIaM.

3HaueHue NEepruoaANYCCKOro 3aKOHA B pa3BUTHU HAYKH

1.3

Crpoenue BemecTBa. XUMHUECKas CBSA3b. BUIbl XUMUYECKO CBSI3U (KOBAJICHTHAS
HEMoJIIpHAs U MOJIApHAasi, MOHHAs, MeTa/uinyeckas). MIoHbI: KaTUOHBI U AHHOHBI.
MexanuaMbl 00pa30BaHUSl KOBAJIGHTHOM XHMHYECKOW CBs3u (OOMEHHBIH H

JIOHOPHO-aKIEeNTOpHbBIN). BogopoaHast cBA3b

1.4

BanentHOCTE. 3J'IeKTpOOTpI/II_IaTCJIBHOCTB. CrereHb OKUCICHHS

1.5

BemectBa MOJICKYIIAPHOTO WU HEMOJICKYIISIDHOTO CTPOCHHA. 3aKOH IIOCTOSHCTBA
coCTaBa BellecTBa. THIIBI KPUCTAJUIMYCCKUX PCHICTOK. 3aBHCHMOCTh CBOICTBa
BCIICCTB OT THUIIA KpI/ICTaJ'IJII/I‘{eCKOI\/'I PCHICTKU. IlonsaTue o AUCTICPCHBIX CUCTEMAX.

HcTuHHBIE U KOJUIOUIHBIS pacCTBOPHI. MaccoBas 104 BelecTBa B pacTBoOpC




1.6

Knaccugukanus HeopraHnueckux coenuHeHnidi. HoMeHkmatypa HeopraHu4ecKux

BCIICCTB

1.7

Xumunueckas peakuus. Knaccuukaius XuMU4eCKUX peakiiii B HEOPraHUYeCKon
1 OPraHUYECKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl BELLIECTB, 3aKOH COXPAaHEHUS U

IpeBpaliCHus SHCPIrun Npru XUMHYCCKUX PCAKIUAX

1.8

CKopocCTh peakinu, ee 3aBUCUMOCTh OT Pa3JInYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMU4eckoe paBHoBecwe. DakTopbl, BIUAIONIME Ha

COCTOsIHME XuMH4eckoro pasHoBecus. [Ipunnun Jle [larense

1.10

Onexrponutuueckas auccounanus. CunbHble U cimaldbie anmekTponuThl. Cpena
BOOHBIX PaCTBOPOB BCIICCTB: KHUCJIas, HeﬁTpaJ'II—;HafI, IeJIOYHasl. PeaKHI/II/I HOHHOTO

oOMmeHa

OKXHCIUTEITIBFHO-BOCCTAHOBUTEIILHEBIE pe€aKknuun

Heoprannueckas xumus

2.1

Hewmerannel. Ilonoxxenne HemeramnoB B Ilepuogudeckoil cucteMe XMMHUYECKUX
anemenToB JI.M. MenneneeBa u 0COOGHHOCTH CTpOEHUS aTroMOB. DuU3HUECKHe

CBOIICTBa HEMETAJUIOB. AJIJIOTPOTHS HEMETAJUIOB (Ha IpUMEpe KUCIOPOa, CEPBL,

dbocdopa u yrneponaa)

2.2

XUMHUYECKHE CBOWCTBA BAXXKHEWIIMX HEMETAUIOB (TaJOrCHOB, CEpbI, a30Ta,
dbochopa, ymiepoma M KPEeMHHUS) M HMX  COCOUHEHUH  (OKCHIIOB,
KHUCJIOPOJICOJICPKAIUX ~ KHCIIOT, BOJOPOJAHBIX coeauHeHui). IlpumeHeHue

BaXXHEUIINX HEMETAJIOB U UX COGI[I/IHGHI/Iﬁ
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Mertannel. IlonoxkeHnue MeETalIoOB B Hepuonuqecmﬁ CUCTEMC XHMHUYCCKHX
3JICMCHTOB HI/I MeHpeneeBa. OcobenHocTH CTPOCHUA IJICKTPOHHBIX 000J104eK
aTOMOB MCTAJIJIOB. O6IJ_II/IC (I)I/I3I/I‘ICCKI/IG cBoicTBa MeTaoB. CIIIaBhl METaJLIOB.

aﬂeKTpOXI/IMI/I“ICCKI/II\/’I paa HaHpH)KeHI/Iﬁ MCTAaJIJIOB

2.4

XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPHA, Kallui, KalbIIUi, MarHHH,
ATIOMUHHN, IHHK, XpOM, JKeJe30, Melb) U uX coeauHeHuil. OOIme crocoObl

MOJIy4CHHA MCTAJUIOB. HpI/IMCHCHI/IC MCETAJIJIOB B 6BITy N TCXHUKC




2.5 I'eneTnyeckast CBsI3b HEOPraHUYECKUX BEILECTB, IPUHAICKAIIMX K Pa3JIMYHBIM

Ki1accaM

3 XUMHS U )KU3Hb

3.1 Ponp xumMum B 0OECHEUEHMH SKOJIOTHYECKOW, IHEPreTHYECKOM M IHILEBOU
0€30MacHOCTH, pa3BUTUH MeaUlMHBL [loHATHE O HAayYHBIX METOAAX IMO3HAHHS

BCIICCTB 1 XUMHNUYCCKHUX peaKuHﬁ

3.2 [IpencraBnenus 00 oOLMX HAay4YHBIX NMPUHIUIAX MPOMBIIIJIEHHOTO IMOJyYeHUs
BAKHEWIINX BEIIECTB. YEJIOBEK B MHUPE BEIIECTB M MATEpPHAJIOB: BaKHEWIINE
CTPOMTEINIbHBIE MaTepHajbl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpPacKH, CTEKIIO,
KepaMHUKa, MaTepuaibl I 3JIEKTPOHMKM, HAaHOMAaTepUajbl, OPraHUYECKUE U

MUHepaJlbHbIe YyI00peHus

33 XWMHMS W 370pOBbE YEJIOBEKA: MPAaBWIA HCIOIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 6€30MacHOrO UCIIOJIb30BaHUS MPENapaToB OBITOBON XUMHH

B IIOBCEIHEBHOM KU3HU

Jlst mpoBeieHUsT €IMTHOTO TOCYIaPCTBEHHOTO dK3aMeHa 1o xumuu (manee - EI'D no
XMUMUH ) UCTIOJIb3YETCs TIepeueHb (KoauduKaTop) MpoBepseMbIX TPEOOBAHHM K pe3yIbTaTaM

OCBOCHHS OCHOBHOM 06p330BaTeJIBHOI>'I IIporpaMMmal CpEaAHETO O6H.I€FO O6p330BaHI/IH " 3JICMECHTOB

COJIEpKaHUsl.
[Iposepsiembie Ha EI'D mo xumuu TpeboBaHUs
K pe3ylibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpamMMbl
cpemHero oomero oopazoBaHus
Kon [IpoBepsieMmbie TpebOBaHUS K IPEAMETHBIM Pe3yJabTaTaM OCBOCHUS

IIpoOBEPAEMOTO OCHOBHOM O6pa3OBaTeHLHOﬁ mporpamMmabl CpEAHETO 061uer0 O6p330BaHI/I${

TpeboBaHUs

1 Brnanenue cucteMoil XUMHUYECKHX 3HaHPII>i, KOTOpast BKJIFOUACT:

1.1 OCHOBOIIOJIararomue IIOHATUA (XI/IMI/I‘{CCKI/Iﬁ OJICMCHT, aTOM, H30TOIIbI,

OJICKTPOHHAA 000JI04Ka aroma, S-, p-, d-BJICKTpOHHBIe Op6I/ITaJ'II/I dTOMOB,




OCHOBHOE€ M BO30YKICHHOE COCTOSIHUE€ aTOMa, HWOH, MOJIEKYIa,
BaJIEHTHOCTb, AIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUYECKast
ces3p (O~ u T-CBA3D | yparmple cBsA3M), rMOpUAM3ALMS aTOMHBIX
opOuTane, KpucTaminyecKkas pelierka, MoJjb, MOJISIpHAsl Macca, MOJISIPHBIH
00beM, MOJIIpHAsl KOHILIEHTpALMs, pacTBOpPbl (UCTUHHBIE, IUCIEPCHBIE
CHCTEMBI), KPHUCTAIIOTHIPATHI, YIIEPOAHBIN CKeleT, (PyHKIMOHAIbHAS
rpylnmna, paadKal, HW30Mephl, CTPYKTypHas Qopmyna, HU30MepHs
(cTpykTypHas, reomerpudeckas (IMc-, TPAHCU30MEPHS), TOMOJOTUYECKHI
psd, TOMOJIOTH, YIVIEBOJOPOJIbI, KHCIOPOA- U  a30TCOJAEpKalue
COeMHEHUs, OWOJIOTMYECKHM AaKTHUBHbIE BellecTBa (YIJEBOJbI, JKUPBHI,
Oenku), MOHOMEp, TMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIC
COCMHEHUS, KPEKWHT, pU(OPMUHT, THIBI XUMHUYECKHUX PEaKIUi
(OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE, 3K30- U SHJOTEPMHUUECKUE, PEAKIITU
MOHHOTO 0OME€Ha, TOMO- M TeTepOTreHHbIe, 00paTHMble U HEOOpaTUMBIE),
pacTBop, ANIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOTUTHYECKAS
JCCOLMalUs, CTENeHb OUCCOLMAIHN, OKHUCIIUTENb, BOCCTAHOBUTEINb,

ANIEKTPOJIU3, CKOPOCTh XMMHYECKOM peakluy, XMMUYeCKOe PaBHOBECHE)

1.2

TEOPUHU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHS OPraHUYECKUX BEIIECTB
AM. byrtnepoBa,  Teopuss  SIEKTPOJUTHYECKOM  AUCCOLUALINH,
[Tepnomnueckuii 3akoH J[.M. MenpaeneeBa, 3aKOH COXpaHECHHsI MaccChl),
3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK XUMHH, MHPOBO33PEHUYECKUE
3HAHMS, JIeKaAIIlMe B OCHOBE MOHUMAaHUS MPUYUHHOCTU M CHUCTEMHOCTH
XUMHYECKUX SIBIIGHUH, COBPEMEHHBIE TMPEACTABICHUS O CTPOCHUU

BCIICCTBA HA ATOMHOM, MOJICKYIIAPHOM U HAAMOJICKYIISIPHOM YPOBHSAX

1.3

IMPpCACTABIICHUA O MCXaHU3MAaX XUMHUUYCCKHUX peaKHI/Iﬁ, TCPMOJUHAMUYICCKHX
N KHUHCTHYCCKHUX 3dKOHOMCPHOCTAX HX IIPOTCKAHHA, O XHMHYCCKOM

paBHOBECHH, JUCIICPCHBIX CUCTEMAX

1.4

(I)aKTOJ'IOl"I/I‘leCKI/Ie CBCACHUA O CBOI\/'ICTBaX, COCTaBC, IIOJIYYCHHU U
0e30macHOM HUCITIOJIb30BaHU N BaKHEHIIINX HCOPraHN4YCCKUX u

OpPraHN4YC€CKUX BCIICCTB B 6BITy )51 HpaKTquCKOﬁ ACATCIBbHOCTH 4YCJIIOBCKaA

1.5

O6IJ_[I/IC HAaY4YHBIC NPHUHOUIIBI XUMHWYCCKOI'0 ITPOU3BOJACTBA (Ha npumepe

IIPpOU3BOACTBA CCpHOfI KHUCJIOTBI, aMMHaKa, METaHOJIa, Hepepa6OTKI/I HC(I)TI/I)




ChopmupoBaHHOCTH YMEHUH BBISBIISITD:

2.1

XapaKTCPHLIC MMPHU3HAKKW U B3aUMOCBA3b U3YUCHHBIX HOHSITI/IfI, INPUMCHATH
COOTBCTCTBYIOIIUC IIOHATHUA IIPU OIIHMCAHHMU CTPOCHUA U CBOMCTB

HCOPraHN4YCCKUX U OPraHuvdCCKrUX BCIICCTB U UX HpCBpaHICHI/If/'I

2.2

B3aUMOCBS3b XUMUYECKUX 3HAHUUA C TIOHATHUSMU U TPEICTABICHUSMHU
JOPYTUX TPEIMETOB JUIsi 0oJiee OCO3HAHHOTO TOHUMAHWS U OOBSICHCHHUS

CYHIHOCTH MAaTCpUaJIbHOTO €AUHCTBAa MUpa

CdopMUpOBaHHOCTH YMEHUS UCTIOIB30BATh:

3.1

HaAauMMCHOBAaHUA XHMMHWYCCKHUX COSI[I/IHCHI/Iﬁ MCKAYHApPOJHOTO  COMO3a
TeOpeTquCKOﬁ n HpHKJ’Iﬂ)IHOfI XUMHU U TPUBHUAJIBHBIC Ha3BaHWA BCIICCTB,
OTHOCAIIUXCA K M3YUCHHBIM KJIaCCaM OPraHUYCCKUX W HCOPraHUYCCKHUX

coeqUHEHNN
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XMMHUYECKYI0 CHUMBOJIUKY JJIsl COCTaBlIeHUs (OpPMYT HEOPraHUYeCKUX
BEILECTB, MOJIEKYISPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U

CKEJIETHBIX) (hOPMYJT OpTaHUYECKHUX BEIIECTB

CdopMupoBaHHOCTH YMEHHUSI KIACCU(PUITUPOBATH:

4.1

HEOPraHn4eCKUE BEIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHiA H

KpUTCpUU IJIA KJ'IaCCI/I(bI/IKaI_[I/II/I HN3Yy4aCMbIX XUMHYECKUX 00BEKTOB

4.2

OpraHu4eCKUEC BCHICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHA U

KpUTCpUU OJIA KJ'IaCCI/I(bI/IKaI_[I/II/I HN3Yy4aCMbIX XUMUYCCKUX 00BEKTOB

4.3

10 Pa3/IMYHbIM IIPU3HAKAM (‘lI/ICJ'Iy U COCTaBy pcCarupyromux BCHICCTB,
TCILJIOBOMY 3(1)(1)6KTy pC€akuu, HU3IMCHCHUIO CTEIIEHEH OKHCIICHUS

3JICMCHTOB, O6paTI/IMOCTI/I peaKknuuu, y4aCTHUIO KaTanmaTopa)

ChopmupoBaHHOCTE YMEHHS XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHUE
aToMOB (B OCHOBHOM M BO30YKJ€HHOM COCTOSIHUHM) U MOHOB XUMHUYECKUX
anemeHToB 1 - 4 mepuonos Ilepuonnueckoit cucrems! (.M. Menneneesa u
WX BAJICHTHBIE BO3MOXKHOCTH, UCIOJb3Ys MOHATHS S-, p-, d-dIIEKTPOHHBIE

Op6HTaHI/I, OHEPTCTUUCCKHUEC YPOBHU




ChopMupOBaHHOCTH yMEHHSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHMYECKUX JJIEMEHTOB M 00pa3zyeMbIX HMH COCIMHEHHUH IO

[IepUoJIaM U rpyIam

ChopmupoBaHHOCTH YMEHUS COCTABIISTh YPABHCHHS XUMHYSCKHUX PEAKIIUN

Y PaCKpbIBATh UX CYIIHOCTb:

7.1

OKHCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MOCPCACTBOM COCTABJICHUA

ANIEKTPOHHOTO OajaHca 3TUX peakuui

7.2

YpaBHEHUS pEAKUUN pa3IMYHBIX THUIIOB; IIOJHBIE M COKpAIECHHBIE
YpaBHEHUSI peaKlMii HOHHOTO OOMEHa, YUUThIBasl YCIOBHS, IPU KOTOPBIX

3TU pEaAKIHUH UAYT A0 KOHIIA

7.3

peakui THUAPONH3a, pPEaKIUid KOMIUIEKCooOpa3oBaHus (Ha TMpuUMepe

TUIPOKCOKOMITJIEKCOB LIMHKA U aJIFOMUHUSA)

CdopMuUpoBaHHOCTH YMEHHUSI TIOATBEPKIATh:

8.1

Ha KOHKDETHBIX MpHMMepaX XapakTep 3aBUCHMOCTH  PpEaKIHMOHHOI
CHOCOOHOCTH OPraHMYeCKMX COEIMHEHMH OT KpaTHOCTM U THIIA
xoBaneHTHOH cBa3u (O~ u T-CBABHM)) piapvuoro BmusHMS aToMOB M
IPYIII aTOMOB B MOJIEKyldaX, a TaKkKe OT OCOOEHHOCTEH peanu3aluu

PA3IMYHBIX MEXaHU3MOB ITPOTCKAaHWA peaKHI/Iﬁ

8.2

XapaKTEPHBIC XHMHNYECKUEC CBOMCTBA BCIICCTB COOTBETCTBYIOLIUMU

OKCIICPUMECHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

ChopMuUpOBaHHOCTb YMEHHUS XapaKTepPH30BaTh COCTaB U BaXKHEHIIME
CBOMCTBA BELIECTB, IPUHAVICKALMX K OIPE/ICIIEHHBIM KJIaccaM U rpymiam
COEUHEHUN (IpOCTble BEIIECTBA, OKCHUIbl, T'MAPOKCUIBI,  COJIH;
YIIIEBOJOPO/bI, TPOCThIE 3(UPBI, CIUPTHI, (HEHOJbI, aTbJIETU/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CJOXHbIE A(QUPBI, >XUPBI, YIJIEBOJbL, AMMHBI,

AMUHOKHCIIOTHI, OSJIKH )
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C(I)OpMI/IpOBaHHOCTB YMEHUA TOPOBOAUTHL PaACUCThBI IO XHUMHYCCKUM
(I)OpMYJ'IaM U YPaBHCHUAM XUMHUUYCCKHUX pCaKI_II/Iﬁ C HCIOJB30BaHUEM

(I)I/I3I/I‘-IGCKI/IX BCJIIMYWH:




10.1

Macchl (00beMa, KOIMYEeCTBa BEIIECTBA) MPOYKTa PEAKIMU, €CIH OJJHO U3
HWCXOJHBIX BEUIECTB JAaHO B BHJIE PACTBOpPA C ONPEACIICHHONM MacCOBOU

JI0JIEN pacCTBOPEHHOTO BELIECTBA WJIU IaHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM WM 00BEMHOMN J0JIH, BBIXOA IPOJYKTA PEaKuu

10.3

Teru1oBoro 3 dekra peakuuii

10.4

00BEMHBIX OTHOIIEHH Ta30B

10.5

10 HAXOKJICHUIO XUMHUUYECKOH (hOPMYITBI BEIIECTBA

11

Bragenue cuctemMod 3HaHMM O METOAAX HAYYHOIO IO3HAHUS SIBICHUMN
MIPUPOJIbI, UCHIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U yYMEHHE MPUMEHSThH
9TH 3HaHUS TPH HKCIEPUMEHTAIBHOM HCCIIEAOBAHUU BEUIECTB W JUIA
OOBSICHEHUS] XMMMYECKHUX SIBJICHHM, HMMEIOIIMX MEeCTO B MPUPOJE,

HpaKTquCKOﬁ JCATCIBHOCTH YCJIOBCKA U B HOBC@)IHGBHOﬁ KHU3HU

12

CdopMupoBaHHOCTH YMEHUS TPUMEHSTH (MCIIOJIB30BaTh) 3HAHMS O COCTABE
YW CBOWCTBaX BEIIECTB /IS OKCIEPUMEHTAILHOW MPOBEPKHA THIIOTE3
OTHOCHTEJIBPHO 3aKOHOMEPHOCTEH MPOTEKAHUS XWMUYECKHX PEaKIid
MPOTHO3UPOBAHHUS BO3MOKHOCTEH WX OCYIICCTBICHHS, CHUCTEMHBIC
XUMUYECKHE 3HaHUS ISl OOBSICHEHUS M TPOTHO3HPOBAHUS SIBICHHIA,
UMCIOIIUX €CTECTBEHHOHAYYHYIO MPHPOJY; JJIS HPHHATHUS TPAMOTHBIX

pelieHuii mpodiieM B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH

13

ChopmupoBaHHOCTh YMEHHS IUJIAHUPOBAaTb W IPOBOAMTH XUMHUYECKUMN
JKCHEPUMEHT (MONMydeHHe M M3ydeHHE CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX  BEHIECTB, KAueCTBEHHBIE pPEaKlUHUU  YIIIEBOAOPOAOB
pa3MYHBIX KJIACCOB M KHUCIOPOJCOACPXKAIIUX OPraHMYeCKHX BEIIECTB,
pellieHre HKCIePUMEHTAIbHBIX 33124 110 PACIIO3HABAHUIO HEOPTaHUYECKUX
U OpraHMYecKHUX BEIIeCTB) C COOMIOIeHHEeM TpaBHI Oe30MacHOro
oOpallleHdss C  BelleCTBAMH W JIaDOpaTOpHBIM  000PYAOBaHUEM;
(dhopMynupoBarh IeId UCCIETOBAHUS; MPEACTABIATh B pa3Iu4HON (hopme

PE3YIbTAThI SKCIICPUMEHTA, AHAJIU3UPOBATD U OICHUBATH UX JOCTOBEPHOCTDH

14

C(I)OpMI/IpOBaHHOCTB YMCHUA OCYIICCTBIIATDH HeHeHaHpaBHCHHLIﬁ IIOUCK

XUMUYECKOH MH(pOpPMALMU B PA3IMYHBIX UCTOYHUKAX (Hay4dHas M y4eOHO-




Hay4Has JUTeparypa, CpeacTBa MacCoBOM MH(pOpMaNUHU, ceTb HTEpHET U
Ipyrue), KPUTHYECKH aHAIM3UPOBAaTh XHMHUYECKYI0 HH(OpMaIHIo,
nepepadareiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBHHM C IOCTAaBJICHHOM

yueOHOM 3a1aueit
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ChopmupoBaHHOCTE  YMEHHSI  MPOTHO3MPOBATh, AHAIM3UPOBATH H
OIICHUBATh HMH(POPMAIMIO C TO3UIUA SKOJOTHYECKoi Oe3omacHOCTH
MOCTEACTBUN OBITOBOM W MPOU3BOACTBEHHOM JEATETHHOCTH YEJIOBEKA,
CB3aHHOM ¢ TmepepaboTKoM BemecTB; CHOPMUPOBAHHOCTh YMEHUM
0CO3HAaBaTh OMACHOCTh BO3/ICHCTBUSI HA )KUBBIE OPTaHU3MbI OIIPEIETECHHBIX
BEIIECTB, IIOHUMAsi CMBICT T[IOKa3aTels MpeAebHOW  JOMYyCTHUMOM
KOHIIEHTPAIlMU, W TOSICHATh HAa MPHUMEPAX CIOCOObl YMEHBINECHUS U

MPEeOTBPALEHHS UX BPEJHOTO BO3JACHCTBHSI Ha OPraHu3M YelloBeKa

[Iepedens 3eMEHTOB coaepkanus, npoBepsieMbix Ha EI'D o xumunn

Kon [IpoBepsieMbIil AIEMEHT CONEPIKAHUS
1 TeopeTnyeckre OCHOBBI XUMUH

1.1 Crpoenue BemectBa. CoBpeMEHHas MOjeNb CTpOeHHMs atoMa. Pacmpenenenue
AJICKTPOHOB TIO0 JHEPreTHYECKUM YpoBHsAM. Kiraccudukamus XUMHYESCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUS PHEPTreTUISCKUX YPOBHEH aToMoB (s-, p-, d-
aneMeHToB). OCHOBHOE W BO30YKICHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAas
KoH(Urypamus aroma. BaneHTHbIE ATEKTPOHBI

1.2 Ilepuonuueckas cucrema xumuueckux oanemeHtoB J[.M. MeHnneneesa.
Ouznueckuin cmeica llepuoaunueckoro 3axkona .M. MenpeneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB U UX COCAMHEHUN MO MepHoiaM
U TpynmnaM. 3aKOHOMEPHOCTM B M3MEHEHHUHM CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOJIHBIX COECAMHEHUH, BBICIINX OKCUAOB U TUAPOKCUIOB

1.3 BaneHTHOCTB. DneKTpoOoTpULATENbHOCTh. CTENEeHbh OKUCIECHUS

14 Buner xumudeckoit cBsi3u (KOBaJeHTHAs, MOHHAS, METAIIMYECKas, BOJOPOIHAS) U

MCXaHHU3MbI €€ 06pa30BaHI/I}I. MC)KMOJ'ICKYHSIPHBIC B3auMoAelcTBUA. BeliecTBa

MOJICKYIIAPHOTO W  HEMOJICKYISAPHOIO CTPOCHUA. Tunsl KpUCTATNIMYCCKUX




peleToK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJIIMYECKOH peIeTKH

1.5 Xumnueckas peakius. Kinaccnpukarust XUMAYECKHX peakiiii B HEOpraHn4IeCKOM
1 OpPraHUYeCKOW XMMHH. 3aKOH COXPaHEHMsI MacChl BELLIECTB

1.6 CKOpOCTb peakinu, ee 3aBUCHMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.7 TernoBsie 2P PekTsl XUMUYECKUX peakunii. TepMOXUMHYECKHE YPaBHEHUS

1.8 OOpatumble peakuuu. XuMU4eckoe paBHOBecHe. DakTopbl, BIUAIONIME Ha
COCTOsIHME XuMHUeckoro pasHoBecus. [Ipunnun Jle [larense

1.9 Onexrponutuueckas auccounanus. CunbHble U cimaldble anmekTponuTsl. Cpena
BOJHBIX PpAacTBOPOB BEIIECTB: KHUCNAas, HEWTpainpHas, wienouHas. CreneHb
nuccouuanuu. Peakiun noHHoro oOmMeHa

1.10  |Tunponu3 coneil. MonHnoe npousBenenue Boabl. Bogopoansrii nokazarens (pH)
pactBopa

1.11 CriocoObI BEIpa)KeHUSI KOHIIEHTPAIMKA PacCTBOPOB: MacCOBas JI0Js PAaCTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHIeHTpanus. HacellieHHbIe 1 HEHACBILIEHHBIE PACTBOPHI,
pactBopuMOCTh. Kpucramioruaparsl

1.12 | OkucnuTenbHO-BOCCTAaHOBUTENIbHBIE peakuuu. [loBeneHne BelecTB B cpenax ¢
pasHbIM 3HaueHueM pH. MeToibl anekTpoHHOTO Oananca

1.13 | DnekTposin3 pacTBOPOB U PaCIJIaBOB COJIEH

2 OCHOBBI HEOPraHUYECKON XUMUH

2.1 Knaccudukanus Heopranmdecknx coennuennii. HomeHnkiiatypa HeopraHu4ecKux
BEILIECTB

2.2 XUMHYECKHEe CBOMCTBA BAKHEHIIINX METAJUIOB (HATPHA, Kallui, KalbIIUi, MarHHH,
AIIOMUHHM, IIMHK, XpOM, JKelle30, Melb) M UX coenauHeHui. Obume crocoOsl
MOJTY4EeHHS] METAJIIOB

2.3 XUMHYECKHEe CBONCTBA BaKHEUIIUX HEMETANIOB (TajoreHoB, Cepbl, a30Ta,

docthopa, ymepoma U KpeMHHUS) M HMX  COCOUHEHUH  (OKCHIOB,

KHCJIOPOJICOJIEPKAIINX KUCIIOT, BOJOPOIHBIX COEAMHEHUH)




2.4

I'enetnueckas cBI3b HCOPraHMYCCKUX BCHICCTB, IMPUHAMICKAIINUX K Pa3JIMYHbIM

Ki1accaM

2.5

Wnentudukanus HEOPraHMYECKUX coeauHeHWi. KadecTBeHHBIE peakuuu Ha

HCOPraHNM4CCKUEC BCIICCTBA 1 MOHBL

OCHOBBI OpraHU4YeCKOM XUMUH

3.1

OCHOBHBIC TIOJIOKEHHSI TEOPUM XHUMHYECKOTO CTPOCHHS OPraHHMYECKUX
coemuaeHuit A.M. BytnepoBa. YriepoaHblii CKEeT OpraHMYeCKOW MOJIEKYIIbI.
KparHocTs xumudeckoii cpssu, O~ u TW-CBABH | gpd. sp’_ sp-ruGpuamsanuu
opOuTaneil aToMOB yriepoja. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus MoJiekyia. I'omonoru. [omonornuecknii psa. Mzomepus u u3oMepsl
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[TonsiTre o pyHKIIMOHANBHOM rpymne. OpreHTalMOHHbIE Y3PPEKTH 3aMeCTUTENeH

3.3

[IpencraBnenne o kiaccuUKAM OpraHuyeckux BemiecTB. Homenkiartypa
OpraHMYECKUX COEAMHEHUU (cHucTeMarhyeckas) W TpHUBHAJIbHbIE Ha3BaHUA

BaKHEHIITHIX Hpe,HCTaBHTeJICfI KJIaCCOB OPraHU4C€CKHUX BCHICCTB

3.4

CB0OOHOpAAMKAIBHBIM M HOHHBIN MEXaHU3MbI peakiuu. [lousTue o Hykineoduie

u anekrpodute. [IpaBuno Mapkosuukosa. [IpaBuino 3aitiiera

3.5

Ankanpl. XMMHAYECKHE CBOMCTBA aJIKAHOB: TaJIOTCHUPOBAHUEC, NCTHAPHUPOBAHNUC,
TEPMHUUCCKOC PA3JIOKCHUC, KPCKUHI, H30MEpHU3alHsid, TOPCHHC. HonyquI/Ie
AJIKaHOB. HHKJ’IO&J’IK&HH. CHCHI/I(i)I/IKa CBOMCTB IMUKIOAJIKaHOB C MAJIbIM pasMCpoOM

IHUKIIA. Peaknun IMPUCOCAUHCHUA U PAANKAIBHOT'O 3aMCIICHUA

3.6

Ankensl. XUMHYECKHE CBOMCTBA: p€aKiuu MpHUCOCAUHCHUS (ranoreHHpOBaHI/Ie,
TUAPUPOBAHUC, THUAPOTAIIOICHUPOBAHUC, l"I/II[paTaI_[I/ISI), rop€Hus, OKHUCIICHUSA H
IIOJIMMCpHU3allvu. HpOMBIHIJICHHBIe u na6opaT0pHLIe CIIOCOOBI MOJIyUCHUSA

AJIKCHOB

3.7

AJ'IKaILI/IeHLI. XHUMHUYECKHE CBOMCTBA ajKaJHlE€HOB: p€akuru MNPHUCOCAUHCHUA
(FI/I,Z[pI/IpOBaHI/Ie, FaHOFGHI/IpOBaHI/Ie), ToOpCeHHA W IIOJIMMCpU3alnU. HOJ'IY‘IGHI/IG

AJIKaIUCHOB

3.8

Ankuabpl. XUMHUYECKHE CBOMCTBA: peakuun npucoCaANHCHUA (FaHOFCHI/IPOBaHI/IC,

TUAPHUPOBAHUC, THApaTalus, FI/IIlpOFaJIOFCHI/IpOBaHI/Ie) KaK croco0 MOJIYUCHUA




MIOJIMMEPOB M JAPYrUX IOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. [openue
aleTUIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU I CBAPKU U PE3KU

MCTAJIJIOB. HpI/IMeHCHI/IC alcTuJICHa

3.9

Apenbl. XUMHUYECKHE CBOWCTBA OEH30J1a: PEaKIMH MEKTPO(PUIHHOTO 3aMeIIeHus,
[pUCOEAUHEHUs  (TUIpUpOBaHUE, TajloreHupoBaHue). Peakuus ropeHus.
Oco0eHHOCTH XUMHYECKUX CBOMCTB Toiryosa. [lomyuenne 6enzona. OcobeHHOCTH
XUMUYECKHX CBOMCTB cTHpoia. [lomimepusanus crupoina. CriocoObl moydeHus u

IMPUMCHCHUC apOMATUUCCKUX YITICBOAOPOJI0B

3.10

Cnuprtel.  IlpenenbHble  OJHOATOMHBIE CHUPTH. XHWMHUYECKHE CBOMCTBA:
B3aUMOJICIICTBHE €  HAaTpUeM KaK CHOCO0  YCTAaHOBJEHHUS  HaJU4Us
TUAPOKCOTPYIIBI, €  TajJOr€HOBOAOPOAAMM  KaK  CHOCOO0  MOJydeHus
pacTBOPUTENEH, BHYTPH- U MEXMOJIEKYIIIpHas Aeruaparanus. Peakuus ropeHus.
[lonyuenue oTaHona: peakuus OpOXKEHHS INIOKO3bI, TUApaTalys STUJICHA.
OTUJICHITIMKOJIb Y TIHLEPUH KaK MPEACTABUTENIN MPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XUMUYECKHE CBOWCTBa (eHONa (pEaKIMu C HATPUEM, THIPOKCHIOM

Hatpusi, opomom). [Toryuenue penona

3.12

Anbrerunpl. XMMAYECKUE CBOMCTBA MPENENbHBIX albJIETHIOB: THIPUPOBAHUE;
KaueCTBEHHbIC pPEaKIUu Ha KapOOHWIbHYIO rpynmy (peakius '"cepeOpsHOro
3epkana", B3aumojeiicteue ¢ ruapokcuaoM meau (II). Tlomyuenue npemenbHbBIX
aNbJIETUJIOB: OKHUCIIEHHWE CIHMPTOB, TUApaTanus aleTuieHa. AIIeTOH Kak

npeacTaBUTCIIb KECTOHOB. OcobeHHoCTH pC€aKuu OKHCJICHHA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTEL. XUMHYECKHE CBOMCTBA MMpCACIbHBIX OIHOOCHOBHBIX
Kap6OHOBLIX KkucioT. OcoOEHHOCTH XMMHYECKUX CBOMCTB MypaBLHHOﬁ KHCJIOTHI.
HonyquI/Ie OpCACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCICHUC
AJIKaHOB, aJIKCHOB, INEPBUYHBIX CIIMPTOB, AJIbACTHUIOB. Bricmiue MMpEACIbHBIC U

HCTIPCACIIbHBIC Kap6OHOBBIe KHUCJIIOThI

3.14

Cnoxuble 3gupsl 1 xupbl. CrIocoObI MOTy4YeHUs CI0XKHBIX 3(upoB. OOpaTUMOCTh
peakiuu stepudukanun. IlpumMeHeHne CIOXHBIX 3(QUPOB B MHUIIEBOH U
napdroMepHOi MPOMBIIIIEHHOCTH. JKUpBI Kak CIOXKHbIE 3(pUPBI TIUIEpUHA U

BBICHINX Kap6OHOBLIX KHUCIOT. XUMHUUYECKHE CBOMCTBa JKUPOB: T'HAPUPOBAHUC,




OKHCIIeHHE. ['MIponu3, Win OMBUICHHE, >KUPOB KakK CIOCO0 MPOMBIIIIICHHOTO

MIOJIyYEHHUS] COJIEH BBICHIMX KapOOHOBBIX KHUCIIOT. Msbina kax comu BeICIIEX

KapOOHOBBIX KHCIIOT

3.15

XUMHUYECKUE CBOMCTBA ITTIOKO3bI: PEAKIIUU C YHACTHUEM CIUPTOBBIX U aJIbACTHUIHOMN
TPy W MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHHe TITIOKO3bl, €€ 3HAYeHHE B
JKU3HEIEATEIIBHOCTH  opraHusma.  Jlucaxapunsl: caxapo3sa, MaJjbTo3a.
BoccranaBnuBaronime M HEBOCCTAHABIMBAKOMIME  AWcaxapunbl. [ wuaponus
mucaxapunoB. [lomucaxapuapl: Kpaxmal, miMkoreH. CTpoeHHWe MaKpOMOJICKYI
KpaxMalia, IJIMKOT€Ha M LeJUTIoN03bl. (DU3nMyecKkue CBOMCTBA Kpaxmaia U
LEJUTIONI03bl. XUMUYECKHE CBOMCTBA KpaxMalia: THAPOJIN3, KAYECTBEHHAS PEAKIIUS
¢ MojoM. XUMHYECKHE CBOMCTBA IEJUTIONIO3bI: THIPOJN3, TOIydeHHE IUPOB

uemtono3bl. [loHaTHe 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJK)

3.16

AMUHBI. AMUHBI KaK OpraHU4eCKHE OCHOBAHMS: PEAKIIMM C BOAOMW, KHCIOTaMHU,
peaKm/m FOpeHI/ISI. AHI/IJ'II/IH KaK HpeJICTaBI/ITe.]'H) aPOMaTI/I'-IeCKI/IX AMHWHOB.
XWMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICUCTBHE C KUCIIOTaMHU, OPOMHOM BOJIOM,
okucnenue. [TonydeHrne aMMHOB aIKWIMPOBAHUEM aMMHAaKa U BOCCTAHOBJICHUEM

HUTPOIPOU3BOHBIX YIIIEBOJAOPOIOB

3.17

AMUHOKUCIOTHl M OeNKH. AMHUHOKHUCIOTHI Kak am(pOTepHble OpraHUYecKue
coenuHeHusi. OCHOBHBIE AMUHOKHUCIOTBHI, OOpasymoomue Oenku. XUMUYECKHE
CBOICTBa OENIKOB: TUIPOJIN3, IEHATypaIusl, KaueCTBEHHbIE (LIBETHBIE) PEAKIIMH Ha

Oenkn

3.18

CrpoeHue u CTpyKTypa MOJUMEPOB. 3aBHUCUMOCTh CBOWCTB MOJUMEPOB OT
cTpoeHuss MoJekyl. OCHOBHBIE CIMOCOOBI TMONYYE€HUS BBICOKOMOJEKYISIPHBIX
COCMHCHUI: peaKIuu IMOJIUMEPH3allud M TOJMMKOHAeHcanuu. Kiaccudukaus

BOJIOKOH

3.19

I/IZ[eHTI/I(I)I/IKaL[I/IH OpTraHUYCCKUX coeauHeHui. Perienue SKCIICPUMCHTAJIbHBIX

3a1a49 Ha PaClIO3HABAHUEC OPraHNYCCKUX BCIICCTB

3.20

I'enetnueckas cBA3b MCXKAY KiIaCCaMU OPraHn4YCCKUX COCOUHEHMUI

XUMHS U )KU3Hb

4.1

XuMmus B TOoBcenHeBHOHM xu3HU. [IpaBmia OezomacHOW pabOTBl C EIKUMH,




TOPIHOYMMHA U TOKCUYIHBIMU BCIICCTBAMU, CPCACTBAMUA OBITOBOM XUMHU

4.2

XuMus U 310p0Bbe. XUMUS B MEAULMHE. XUMUS U CEJIbCKOE XO3SMCTBO. XUMHS B
MIPOMBIIIIEHHOCTU. XUMUSI U SHEPreTUKA: MPUPOIHBIM U NOMYTHBIA HedTAHOU
raspl, IX COCTaB H ucnosib3oBanue. CocraB He(TH U ee nepepaboTka (IPUPOTHBIE

HMCTOYHUKH YTIIEBOJAOPOIOB)

4.3

XUMHUS U OKOJOTHs. XUMHYECKOE 3arpsi3HCHHE OKPYXKAKOIIEH Cpeapl U €ro
nocneacteusi. Oxpana ruapocdepsl, mouBbl, arMochepsl, ¢iopsl U (payHbI OT
XUMUYECKOTO 3arps3HeHus. [IpoOimeMa OTX0A0B W MOOOYHBIX TMPOAYKTOB.

AJ'II)TepHaTI/IBHBIC HCTOYHUKH SHCPTUU

4.4

OO0uue mpeacTaBieHUs O MPOMBIIUIEHHBIX CIIOCO00ax MOJYyYEHHs] XUMUYECKHUX
BeleCTB (Ha MpUMepe NPOM3BOACTBA aMMHUaKa, CepHOW KUCIOThI). YepHas u
nBetHas ~ merauryprus.  Crekiio M CWJIMKATHas — MPOMBINUIEHHOCTD.
[IpomblmnenHas  opranudeckas  xumus.  Celppe  UII  OpPraHUYECKOM

IMPOMBIINIJICHHOCTH

Turnel pacueTHBIX 3a7a4

5.1

PacueTsr Macch BE€IICCTBa HIIN o0ObeMa Tras3oB IIO HU3BCCTHOMY KOJIHUYCCTBY

BEIIIECTBA, MACCE WIIN 00bEMY OJTHOTO M3 YJACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2

Pacuets! TemnoBoro agdexra peakuuu

53

PacueTbl 00bEMHBIX OTHOILLIEHUH ra30B IIpy XUMHUYCCKUX PEAKIHUAX

54

PacueTnr Mmacchl (O6’LeMa, KOJIN4YECTBa BCH_IGCTBa) IMPOAYKTOB p€akKnu, €CJIN OJHO

13 BEIIECTB JIJAHO B M30BITKE (MMEET IMIPUMECH )

5.5

PacueTsl MaccoBoii MM OOBEMHOH JA0JIX  BbIXOJa IIPOAYKTa pEakiuuu OT

TCOPECTUYCCKHU BO3MOXKHOI'O

5.6

Pacuetsl Macchl (O6’beMa, KOJINYCCTBA BeI_I_IeCTBa) IMpOAYyKTa p€aknuu, €Ciin OAHO
U3 BCIICCTB MOaHO B BHUAC pacTBOpa C onpez[eneHHoﬁ MacCoBOM JoJIei

PAaCTBOPCHHOT'O BCIICCTBA

5.7

Pacuetst ¢ wucnonp3oBaHMeM TOHATUNA  "MaccoBas  gona", "MouspHas

KOHIIEHTpauus", "pacTBOPUMOCTD"




5.8

Haxoxnenne MonekynsipHOT

MIPOAYKTaM CrOpaHus

bopmysbr

IINIOTHOCTH W MACCOBBIM O0JIAM 3JICMCHTOB, BXOAJAIIMWX B €0 COCTaB, HMJIM IIO

OpraHn4eCckKkoro BCUICCTBA II0 €ro

TemaTn4veckoe IJIAHUPOBAHHUE

10 ximace, 2 4 B HeJeio, Bcero 68 u

Ne
/1

HanmenoBauue TeMbl

KomnnuectBo
JacoB

OnekTpoHHbIe (HU(POBHIE)
00pa3oBaTeNIbHbIE PECYPCHI

Paszpgen 1. Teopernueckne 0CHOBBI OPraHNYECKONW XUMHUH

1.1 | Teopus cTpoeHHsI OPraHUUYECKUX 3 bubnuoreka [JOK
COEIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 3
Paznen 2. YrieBonopoasl
2.1 | [IpenenpHBIE YrIIEBOAOPOIBI — ATIKAHBI, 6 bubnuoreka [IOK
[AKJIOAJTKAHBI https://m.edsoo.ru/7f41837¢c
2.2 | HenpenenbHBIE YTIEBOIOPOIBI: AKEHBI, 6 bubnuoreka [JOK
AJIKaEHBI, ATKHHBI https://m.edsoo.ru/7f41837c
2.3 | ApomMaTH4eCKue yrieBOA0POIbI (apEHBbI) 10 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 22
Paznen 3. Kucnopoaconepxaniye opraHm4ecKue CoeIMHEHUsI
3.1 | Cnuptel. deHon 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
3.2 | KapOoHunbHBIC COSMHEHUS: aTbJICTHIbI 11 bu6mmoreka [IOK
1 KeToHbL. KapOOHOBBIE KUCITOTHI. https://m.edsoo.ru/7f41837c
Crnoxubie 3upsbl. XKupbr
3.3 | YrieBombl 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
Utoro no pazneny 22

Paznen 4. A3zoTcoaepxkaliye OpraHuu4eCKue COeIMHEHUS

4.1 | AMuHbl. AMUHOKHUCIOTHL benku 8 bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
Wroro mno pazneny 8
Paznen 5. BeICOKOMOJIEKYIISIPHBIE COEIMHEHUS
5.1 | BbICOKOMOJIEKYIISIpHBIE COEANHEHHS 2 bubnuorexa [IOK
https://m.edsoo.ru/7f41837c
5.2 | Pemienue 3kcriepuMEHTANBHBIX 33a4 10 3 bubnuorexa [IOK
OpraHMYeCcKON XHUMUH https://m.edsoo.ru/7f41837c
5.3 | Pemrenue 3a/1a4 MOBBIIIEHHOM 8 bu6mmoreka [JOK
CJI0)KHOCTHU https://m.edsoo0.ru/7f41837c
Hroro no paszneny 13
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OO01ee KOJIMYECTBO YacOB IO IPOrpaMMe

68

11 kaace, 2 4 B HeneN0, Bcero 68 4

Ne HaumeHnoBanue Tembl KonnuectBo OnekTpoHHbIC (ITU(POBHIL)
/T 4acoB 00pa3zoBaTebHBIE PECYPCHI

1 | XuMHu4ecKuii 2JIeMEHT 3 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c

2 | XuMuyeckas CBS3b U CTPOCHUE 4 bubnuorexa [JOK
BEIECTBA https://m.edso0.ru/7f41837c

3 | Heopranwdeckast Xumust 19 bubnuotexa [JOK
https://m.edso0.ru/7f41837c

4 | XuMHUecKue peaKkiuu 14 bubnuoreka [IOK
https://m.edso0.ru/7f41837c

5 | Pacuersl no xumuueckum popmynam u 28 bubnuoreka [IOK
YpaBHEHUSIM PEAKIIHil https://m.edsoo0.ru/7f41837c

OO1ee KOJIMYECTBO YacOB IO MPOTPaMMe 68
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